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Executive Summary 



In the 1998 Amendments to the Higher Educa- 
tion Act (HEA), Congress directed the National 
Center for Education Statistics (NCES) to conduct 
a new study of higher education costs (expendi- 
tures)^ paid by institutions and prices paid by stu- 
dents and their families. This report is the final 
product of Phase I of the study, which relied pri- 
marily on existing national data and. statistical 
models. 

The framework for the study was influenced by 
the findings of the National Commission on the 
Cost of Higher Education, published in Straight 
Talk About College Costs and Prices (1998). This 
study is one follow-up to the Commission’s rec- 
ommendations. 

Congress directed that the study address a 
number of specific questions: 

• How have tuition and fees changed over 
time compared with inflation? 

• How have the major expenditure categories 
(including capital and technology costs) 
changed over time? 

• How are expenditures related to prices? 

• To what extent does institutional aid (i.e., 
financial aid provided by institutions) affect 
tuition increases? 

• To what extent has federal financial aid been 
used to offset increases in institutional aid? 



hn this report, the terms “costs” and “expenditures” are used 
interchangeably to mean the amount institutions spend to 
provide education and related educational services to stu- 
dents. 



Goals and Limitations of the Study 

Phase I had two major goals: (1) to address the 
questions raised by Congress (listed above) inso- 
far as possible given currently available informa- 
tion; and 2) to examine the usefulness of existing 
statistical models for testing the relationships 
among revenues, costs, and prices in higher edu- 
cation. 

The study is limited in its ability to provide 
specific answers to many of Congress’ questions 
for several different reasons, not all of which 
could be changed in future research. The use of 
existing data, models, and institutional classifica- 
tion schemes restricted the ability to focus on 
certain aspects of costs and prices. For instance, 
institutional differences in types of students 
served and in program and discipline mix make it 
difficult for classification schemes to allow gener- 
alization across institutions. As a result, the com- 
parison groups are formed of institutions that may 
not be truly comparable. 

In addition, currently available national data 
are not sufficient to address many questions, re- 
flecting the fact that institutions often do not col- 
lect the data required to answer questions about 
the relationships among prices, revenues, and ex- 
penditures. These data concerns are further com- 
plicated by several factors, including the absence 
of consistent definitions for terms such as tech- 
nology, tuition discounting, and merit aid; the lack 
of uniformity in defining capital costs; and the 
lack of consistent institutional accounting con- 
ventions. There are differences between the ac- 
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counting standards used for public and private 
not-for-profit institutions, which are particularly 
relevant to the measurement of capital costs. Pub- 
lic and private not-for-profit institutions are sub- 
ject, respectively, to standards from / the 
Government Accounting Standards Board (GASB) 
and the Financial Accounting Standards Board 
(FASB). Recent changes to both sets of standards 
may improve the data collected by NCES, but it 
will take several years until all changes are im- 
plemented at the institutional level. 

Despite these limitations, currently available 
national data can be used to describe and analyze 
aggregate trends in costs, prices, and revenues for 
groups of institutions, as well as to examine the 
strength of various relationships among these 
factors. Such analyses can improve and expand 
upon previous national studies and address some 
of the issues raised by Congress in the 1998 HEA 
Amendments. 

Study Design and Methodology 

Using primarily data from the Integrated Post- 
secondary Education Data System (IPEDS), this 
study analyzes trends in costs, prices, and reve- 
nues at postsecondary institutions from 1988-89 
to 1995-96 (to 1997-98 for public institutions) 
and explores relationships among the variables. 
The analyses of relationships use existing statisti- 
cal models, updated and extended over a longer 
period of time than in previous studies. All finan- 
cial data were adjusted for inflation to constant 
1999 dollars using the Consumer Price Index. ^ A 
different model was used for the public sector 
than for the private not-for-profit sector because 
research has consistently documented that there 



^The Consumer Price Index for All Urban Consumers (CPI- 
U, 1982-84 = 100) measures change in relation to a base pe- 
riod, in this case the average index level for a 36-month pe- 
riod covering 1982, 1983, and 1984, which is set equal to 
100. 



are fundamental differences in the financing 
structures, enrollment markets, and tuition deci- 
sionmaking processes between the sectors. 

The study also examines relationships between 
tuition and financial aid variables. Because neither 
of the two existing models includes financial aid 
(except institutional aid) among the independent 
variables, new models were developed to analyze 
these relationships. In addition to using data from 
IPEDS, the analyses use data from the Institu- 
tional Prices and Student Financial Aid Survey 
(IPSFA), a new survey that captures information 
on both tuition and financial aid. At the time of 
this report, financial aid data from this survey 
were only available for one year, so an examina- 
tion of changes over time to allow trends to be 
identified was not possible. 

The universe of institutions examined in this 
study was drawn from the IPEDS universe, al- 
though some IPEDS institutions were excluded to 
increase comparability and to deal with missing 
data.^ For example, an attempt was made to in- 
clude only institutions with primarily undergradu- 
ate enrollment, as undergraduate tuition charges 
were the focus of the study. The institutions in the 
final universe were grouped by sector; 4-year in- 
stitutions were then divided into research/doctoral, 
comprehensive, and bachelor’s institutions. All 
analyses were performed separately on each group 
of institutions because the groups face different 
financial pressures and constraints. 

The number of institutions and proportions of 
undergraduate enrollment included in the final 
groups of institutions are provided in figures 1 and 
2. Although the groups of institutions comprise 



^See the institutional universe section in Chapter I and the 
data and methods sections of Chapters III, IV, and V for dis- 
cussion of the exclusion of institutions. 
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Figure L — Number of institutions included in and 

excluded from the final universe, by type of 
institution: 1997-98 



Figure 2. — Percent of undergraduate fall enrollment at 
institutions included in and excluded from the 
final universe, by type of institution: 1997-98 



Excluded Included 

institutions institutions 



Excluded Included 

institutions institutions 




□ Public research/doctoral 
0 Public comprehensive 

□ Public bachelor’s 
0 Public 2-year 

■ Private not-for-profit research/doctoral 

□ Private not-for-profit comprehensive 

□ Private not-for-profit bachelor’s 

□ Excluded; public institutions 

0 Excluded: private not-for-profit institutions 



NOTE: Refers to final universe for panels of institutions used in 
chapters ID and IV, based on IPEDS data. 

SOURCE: U.S. Department of Education, National Center for 
Education Statistics, Integrated Postsecondary Education Data 
System (IPEDS), Full 1998 Collection Year. 



□ Public research/doctoral 

□ Public comprehensive 

□ Public bachelor’s 

□ Public 2-year 

■ Private not-for-profit research/doctoral 

□ Private not-for-profit comprehensive 

□ Private not-for-profit bachelor’s 
II Excluded: public institutions 

□ Excluded: private not-for-profit institutions 



NOTE: Refers to final universe for panels of institutions used in 
chapters 111 and IV, based on IPEDS data. 

SOURCE: U.S. Department of Education, National Center for 
Education Statistics, Integrated Postsecondary Education Data 
System (IPEDS), Full 1998 Collection Year. 



less than half of all public and private not-for- 
profit institutions in the IPEDS universe, they en- 
roll more than three-quarters of undergraduates 
attending IPEDS institutions in the public and pri- 
vate not-for-profit sectors. 



To provide a framework for this study’s analy- 
ses, NCES commissioned papers from seven na- 
tional experts in higher education finance and 
student aid. A summary of an invitational meeting 
convened by NCES to discuss the commissioned 
papers, as well as the papers themselves, are in- 
cluded in the report. 
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Findings and Conclusions 

The conclusions reached from the trend analy- 
ses and models in this report are consistent with 
earlier research and the views of the expert 
authors who contributed commissioned papers for 
this report. The detailed analyses found variations 
in the nature and the strength of relationships be- 
tween costs and prices across types of institutions, 
and within types of institutions over time. 

Changes in tuition and other revenue 
sources over time 

In both the public and private not-for-profit 
sectors, average tuition charges increased at a 
faster rate than inflation over the period of the 
analyses, and tuition charges also increased faster 
than most expenditure categories within the insti- 
tutions. The share of overall revenue coming from 
tuition has increased on average for all institu- 
tional types in both sectors, compared with rela- 
tive decreases in other revenue sources. 

Across all types of public institutions, in-state 
undergraduate tuition and fees increased annu- 
ally — by an average of 4.1 percent at re- 
search/doctoral institutions, 4.2 percent at 
comprehensive institutions, 4.3 percent at bache- 
lor’s institutions, and 3.4 percent at 2-year institu- 
tions — between 1988-89 and 1997-98 (figure 3). 
On average, gross tuition revenue accounted for 
increasing proportions of total educational and 
general (E&G)"^ revenue over this period, while 
revenue from state appropriations declined as a 
proportion of the total. 



^E&G revenues include tuition and fees, government appro- 
priations, government grants and contracts, private gifts, en- 
dowment income, sales and services, and other revenue; they 
exclude revenue for auxiliary enterprises, hospitals, and inde- 
pendent operations. 



Across all types of private not-for-profit insti- 
tutions, undergraduate tuition and fees increased 
annually — by an average of 3.6 percent at re- 
search/doctoral institutions, 4.1 percent at com- 
prehensive institutions, and 3.7 percent at 
bachelor’s institutions — between 1988-89 and 
1995-96 (figure 4). On average, gross tuition 
revenue accounted for increasing proportions of 
total E&G revenue over this period. At the same 
time, the proportion of E&G revenue from 
endowment income and private gifts, grants, and 
contracts decreased. 

Changes in expenditures over time 

On the expenditure side for both public and 
private not-for-profit institutions, instruction ex- 
penditures continued to constitute the largest pro- 
portion of total E&G expenditures,^ but remained 
flat or decreased as a proportion of E&G expen- 
ditures. Meanwhile, institutional scholarships and 
fellowships constituted one of the fastest growing 
expenditure categories and made up an increasing 
proportion of total E&G expenditures (figures 3 
and 4). 

Relationship of tuition changes with 
changes in revenues^ expenditures, and 
other factors 

For public 4-year institutions, revenue from 
state appropriations remains the largest source of 
revenue and is the single most important factor 
associated with changes in tuition. 



^E(SlG expenditures include instruction, research, public 
service, academic support, student services, institutional sup- 
port, plant operations and maintenance, scholarships and 
fellowships, and transfers; they exclude expenditures for aux- 
iliary enterprises, hospitals, and independent operations. 
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Figure 3. — Percent change in various financial indicators at public institutions, by type of institution: 1988-89 to 1997-98 
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NOTE: FY, FT means full-year, full-time students. E&G signifies educational and general revenue or expenditures. All changes were calculated 
using constant 1999 dollars. 

SOURCE: U.S. Department of Education, National Center for Education Statistics, Integrated Postsecondary Education Data System (IPEDS), 
Full Collection Years 1989 to 1998. 
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Figure 4. — Percent change in various financial indicators at private not-for-profit 4-year institutions, by type of 
institution: 1988-89 to 1995-96 
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Full Collection Years 1989 to 1996. 



State appropriations revenue decreased relative 
to other sources of revenue for all types of public 
4-year institutions, and in fact experienced real 
annual decreases for research/doctoral and com- 
prehensive institutions over the time period ex- 
amined (figure 3). 

Decreasing revenue from government appro- 
priations (in which state appropriations make up 
the majority) was the most important factor asso- 
ciated with tuition increases at public 4-year in- 
stitutions over the period of analysis. At public 
research/doctoral institutions, the correlation be- 
tween change in appropriations and change in tui- 
tion was -0.315, a medium sized relationship (the 



relationships were small at the other two groups of 
public 4-year institutions). 

Although increases in instruction expenditures 
were associated with increases in tuition at public 
4-year institutions, they did not explain as much of 
the variation in tuition changes as decreases in 
state appropriations revenue did. At public re- 
search/doctoral institutions, the correlation be- 
tween change in instruction expenditures and 
change in tuition was 0.087, a small sized rela- 
tionship (the relationships also were small at the 
other two groups of public 4-year institutions). In 
addition, the proportion of total E&G expenditures 
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for instruction for these groups of institutions de- 
clined slightly over the time period examined. 

For public 2-year institutions^ the model found 
that changes in revenue and expenditure catego- 
ries accounted for a very low percentage of the 
variation in tuition changes over the entire period 
of analysis — 7.3 percent — in comparison with the 
public 4-year sector, which had values ranging 
from 39.1 percent for research/doctoral institu- 
tions to 61.3 percent for comprehensive institu- 
tions. This suggests there are some important 
differences between public 2-year and 4-year in- 
stitutions that are not captured in this model. 

The findings suggest that prices at private not- 
for-profit 4-year institutions were related to both 
“internal” institutional budget constraints and 
“external” market conditions. In the private not- 
for-profit sector, there is no single overriding fac- 
tor as strongly related to tuition as state appro- 
priations revenue is in the public 4-year sector. 

For all types of private not-for-profit 4-year in- 
stitutions, certain “internal” factors — higher costs 
in two areas (institutional aid and average faculty 
compensation levels) and lower levels of revenue 
from two nontuition sources (endowment income 
and private gifts, grants, and contracts, together 
considered philanthropic revenue) — were associ- 
ated with higher levels of undergraduate tuition. 
At private not-for-profit research/doctoral institu- 
tions, the correlation between the tuition and in- 
stitutional aid variables was 0.801 and the 
correlation between the tuition and faculty com- 
pensation variables was 0.547, both of these large 
sized relationships (the relationships also were 
large at comprehensive and bachelor’s institutions, 
with the exception of the relationship with institu- 
tional aid at bachelor’s institutions, which was a 
medium sized relationship). The correlation be- 
tween tuition and philanthropic revenue was 



0.511, also a large relationship (the relationships 
also were large for the other two groups of insti- 
tutions). 

In addition, certain “external” factors — such as 
the availability of institutional aid for students, the 
price of attending public institutions in the same 
state, and per capita income in the state — were 
associated with tuition levels for all types of pri- 
vate not-for-profit 4-year institutions. At private 
not-for-profit research/doctoral institutions, the. 
correlation between tuition and average tuition at 
public 4-year institutions in the state was 0.357 
and the correlation between tuition and per capita 
state income was 0.294, both of these medium 
sized relationships (the relationships also were 
medium sized at comprehensive and bachelor’s 
institutions). 

Some differences were found regarding 
whether and the extent to which other factors — for 
example, instruction expenditures — were related 
to tuition, suggesting that the three types of pri- 
vate not-for-profit 4-year institutions face differ- 
ent competitive environments. 

Patterns in financial aid 

Patterns in financial aid differ considerably 
among the types of institutions (figure 5), yet 
some tendencies emerge within each broad insti- 
tutional sector. 

At public 4-year institutions, more than two- 
thirds of first-time, full-time, degree/certificate- 
seeking undergraduates received aid from any 
source, on average. The average percentages re- 
ceiving aid and the average amounts received 
varied depending on the type of aid and the type 
of institution, but the highest figures were for stu- 
dent loan aid at all types of public 4-year institu- 
tions. 
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Public 2-year institutions presented a distinctly 
different situation. At these institutions, on aver- 
age, 56.8 percent of first-time, full-time, de- 
gree/certificate-seeking undergraduates received 
aid from any source; the highest percentage and 
the highest average amount were for federal grant 
aid; and relatively low percentages of students 
received student loans or institutional aid. 

At private not-for-profit 4-year institutions, 
about three-quarters of first-time, full-time, de- 
gree/certificate-seeking undergraduates received 
aid from any source, on average. The highest av- 
erage percentages of students received institu- 
tional aid. Student loan aid was the second highest 
in terms of the average percentage of students re- 
ceiving aid. 



Relationship of tuition changes with 
financial aid patterns 

Regarding the relationship between financial 
aid and tuition, the models found no associations 
between most of the aid variables (federal grants, 
state grants, and student loans) and changes in 
tuition in either the public or private not-for-profit 
sectors. The single exception is institutional aid, 
which was found to have a positive association 
with tuition increases for public comprehensive 
and private not-for-profit comprehensive institu- 
tions. The correlation between the change in tui- 
tion and the institutional aid variable was 0.103 at 
public comprehensive institutions and 0.188 at 
private not-for-profit comprehensive institutions, 
both of these small sized relationships. 



Figure 5. — Average proportions of first-time, full-time, degree/certificate-seeking undergraduates receiving aid, by type 
of institution and aid source 
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NOTE: Financial aid data are for either 1997-98 or 1998-99, depending on which year was reported by the institution. 

SOURCE: U.S. Department of Education, National Center for Education Statistics, 1999, Institutional Prices and Student Financial Aid Survey 
(IPSFA). 
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Usefulness of statistical models fortesting 
relationships among revenues, costs, 
expenditures, and prices 

In general, the study shows that available national 
data can be used to explore aggregate trends in 
revenues, costs, and prices for broad groups of 
institutions. Models using these data also can 
point out associations between revenue and ex- 
penditure variables and tuition — for example, as 
state appropriations for public 4-year institutions 
decrease, the average undergraduate tuition at this 
type of institution tends to increase. However, 
these statistical models are correlational in nature 
and cannot lead to definitive conclusions regard- 
ing the underlying relationships among changes in 
variables over time. Ideally, new models would 
need to be constructed to explore the simultaneous 
direct and indirect effects of costs, revenues, fi- 
nancial aid, market conditions and other external 
influences, family resources, and college prices. 



Finally, even with future improvements in 
definitions and prospective data collection, the 
technique of cost analysis will always provide 
only partial answers to questions about the reasons 
for price increases at colleges and universities. 
Given the distinctive characteristics of higher 
education — such as the availability of nontuition 
sources of revenue — there is little reason to expect 
a consistent relationship between costs and prices 
across all institutions or groups of institutions, 
even though a specific relationship may be present 
at one particular institution. Nevertheless, the 
analyses presented in this report highlight trends 
and point to associations between variables that 
can lead to a better understanding of the nature of 
higher education finance. 
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Chapter I: Introduction 



This report presents the findings of the first phase of a study mandated by Congress as part 
of the 1998 Amendments to the Ehgher Education Act (HEA). Part C, section 131(c) of the HEA, 
entitled “Improvements in Market Information and Public Accountability,” directs the Commis- 
sioner of Education Statistics to conduct a national study of trends in higher education prices and 
costs.' Specifically: 

(1) IN GENERAL. — ^The Commissioner of Education Statistics shall con- 
duct a national study of expenditures at institutions of higher education. Such 
study shall include information with respect to — 

a) the change in tuition and fees compared with the consumer price 
index and other appropriate measures of inflation; 

b) faculty salaries and benefits; 

c) administrative salaries, benefits and expenses; 

d) academic support services; 

e) research; 

f) operations and maintenance; and 

g) institutional expenditures for construction and technology and the 
potential cost of replacing instructional buildings and equipment. 

(2) EVALUATION. — ^The study shall include an evaluation of — 

a) changes over time in the expenditures identified in paragraph (1); 

b) the relationship of the expenditures identified in paragraph (1) to 
college costs; and 

c) the extent to which increases in institutional financial aid affect 
tuition increases, including the demographics of students receiving 



'in this report, the terms “costs” and “expenditures” are used interchangeably to mean the amount institutions spend to pro- 
vide education and related educational services to students, as the costs incurred by an institution are frequently measured 
through expenditures. More strictly, however, the costs of education can be defined as the minimum of what must be given up to 
accomplish some result, while expenditures are not tied to results and can exceed the minimum amount; see Fowler and Monk 
( 2001 ). 
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such aid, the extent to which financial aid is provided to students 
with limited need in order to attract a student to a particular insti- 
tution, and the extent to which Federal financial aid, including 
loan aid, has been used to offset the costs of such practices. 

The study of expenditures is just one element mandated by the law. Section 131 directs the 
Commissioner of Education Statistics to improve information and standardize definitions to 
measure postsecondary costs, and to cooperate with the Bureau of Labor Statistics to develop a 
“market basket” of items comprising the cost of postsecondary education. This report contains 
the results of the study of expenditures only; however, the context within which the study was 
commissioned also is relevant. 

This report is organized as follows. In this volume. Chapter I provides background for the 
study, defines the terms of the analysis, describes the research models used in the study, and dis- 
cusses the limitations of the research. Chapter II summarizes the discussion from a national invi- 
tational meeting regarding a series of commissioned papers. Chapter IH presents the findings of 
the research on prices, expenditures, and revenues at public institutions, while Chapter IV pres- 
ents the findings of the research on private not-for-profit institutions. Chapter V provides a brief 
review of previous work in the area of financial aid and prices at higher education institutions 
and presents the results of a series of regression models. Chapter VI presents a summary of find- 
ings and conclusions. Appendix A compiles technical notes and the full methodology, and Ap- 
pendix B provides a glossary of terms and variables. Volume 2 includes the complete set of 
commissioned papers, as well as the agenda and list of participants for the national invitational 
meeting. 



Background for the Study 

The study mandate from Congress was influenced by the report of the National Commis- 
sion on the Cost of Higher Education, Straight Talk About College Costs and Prices (1998). The 
Commission’s report was delivered to Congress in the spring of 1998 following an intensive six- 
month study that included a review of national research in addition to the Commission’s own in- 
vestigation of trends and causes of tuition increases. The Commission reported that sticker prices 
(published tuition and fees) had been increasing faster than inflation in both the public and pri- 
vate not-for-profit sectors, and that expenditures (costs) were also increasing, but generally at a 
lower rate than prices. They were unable to reach definitive conclusions about the root causes for 
the price increases due to the limited time frame for the study and the lack of available data to 
allow these questions to be addressed. The Commission found that the language of higher educa- 
tion finance did not consistently distinguish between costs, prices, and subsidies, and that the ab- 
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sence of clear definitions and common standards precluded the collection of comparative data for 
more in-depth research. They stated concern that college finances had become opaque not just to 
the general public but also to the institutions themselves. They believed that more complete 
analyses of trends in costs over a longer time period would help to reveal the root causes of price 
increases. Their final report to Congress included recommendations for future research needed to 
understand more completely the reasons for price and cost increases. They also recommended 
that institutions take affirmative steps to improve their understanding of the relation between 
costs and prices, both to better communicate these issues to the public and to improve manage- 
ment within the institutions. 

By charging the National Center for Education Statistics (NCES) with the study of costs. 
Congress mandated that quantitative, statistically determinable techniques be the primary means 
of researching change in prices and costs. NCES determined that a proper response to Congress 
required the collection of new institutional-level data, because available national data do not ade- 
quately capture distinctions between institutions and other important aspects of the issues. Limi- 
tations of current data include the inadequacy of available institutional classification schemes; a 
lack of common definitions for variables being examined; and different accounting standards 
between public and private not-for-profit institutions. (These issues are elaborated below in the 
discussion of limitations of the research.) NCES developed a request for a proposal for a study 
using new data, and proposals were received from across the country. However, no funds were 
appropriated by Congress to accomplish this task. NCES therefore asked The Institute for Higher 
Education Policy to attempt to respond to Congress’ questions using existing national data as 
Phase I of the mandated study. This is an admittedly more limited goal than seeking complete 
answers to Congress’ questions, because of the reliance on retrospective analysis of previously 
collected data. Nevertheless, this study reports the story portrayed by existing research models 
and currently available data. 

Purpose and Design of This Study 

The goal of Phase I of the NCES Study of College Costs and Prices is to examine the rela- 
tion between costs and prices to more precisely answer the question left unanswered by the Cost 
Commission about the extent to which spending (expenditure) patterns are contributing to tuition 
increases in higher education. To do this, papers were commissioned from a number of experts in 
the field of higher education finance and were discussed at an invitational meeting involving the 
broader research community. The summary of this discussion, presented in Chapter II, sets the 
stage for the subsequent statistical analyses, which update existing models of the relationship 
between costs and prices and extend them for a longer period of time. The statistical analyses in 
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the study have several components: 1) an analysis of trends in average costs, revenues, and prices 
at public institutions and a description of the statistical relationships among these factors; 2) an 
analysis of trends at private not-for-profit institutions, as well as an examination of the factors 
associated with tuition increases at these institutions; and 3) an analysis of the relationship, if 
any, of financial aid to prices at public and private not-for-profit institutions. 

To fully understand these analyses and the complex relationship between cost and price, it 
is important to keep in mind the structure of higher education finance, which differs substantially 
from the economics of a private, for-profit firm. Most important, most public and private not-for- 
profit institutions receive revenue from many sources, allowing them to supplement revenue 
from tuition. As a result, for most students the price they pay does not cover the average costs of 
their education. The difference between average costs and the portion that is paid from tuition is 
a general institutional subsidy. Other important definitions and terms relevant to higher education 
are presented in the box below. 



Definition of Terms 


Institutional type: 


There are three major sectors of institutions that provide postsecondary educa- 
tion: public institutions, which range from constitutionally autonomous research 
universities to locally-funded community colleges; private not-for-profit institu- 
tions, which range from major research universities to liberal arts institutions; 
and private for-profit institutions. Education also is provided outside of institu- 
tions of higher and postsecondary education — for example, in corporate settings 
and over the Internet. This study is confined to education provided within formal 
institutions of higher education as defined by the U.S. Department of Education 
(ED), focusing on institutions in the public and private not-for-profit sectors. 


Carnegie classification: 


This system classifies all degree- granting and accredited institutions based on 
degree conferrals, federal support, and admissions selectivity, divided into Re- 
search, Doctoral, Comprehensive, Bachelor’s (Liberal Arts), Associate of Arts, 
and Specialized institutions.^ This study uses the 1994 Carnegie classifications 
of research/doctoral, comprehensive, and liberal arts/bachelor’s to separate 4- 
year public and private not-for-profit institutions into broadly similar groups for 
the purposes of analysis. 



^This system is undergoing changes that will not be finalized until 2005. 
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Definition of Terms — Continued 



Full-time equivalent (FTE) 
enrollment: 


FTE measures attempt to. adjust enrollment for attendance patterns. In many 
calculation methods, all full-time students are counted, plus a portion of part- 
time students (typically one-third). Because institutions define “part-time” atten- 
dance differently, however, using total instructional credit/contact hour activity 
to calculate FTE, as is done in this report (see Appendix A for details), may be a 
more consistent measure. 


Cost: 


The amount institutions spend to provide education and related educational 
services to students (measured through expenditures, see below). 


Cost per FTE student: 


The average amount spent annually to provide education and related services to 
each full-time equivalent student. Unless otherwise specified, costs per FTE 
student cited in this report are average costs for all levels of students in all pro- 
grams. 


Price: 


In general, price is the amount students and their families are charged and what 
they pay for educational services. There are different types of prices depending 
on what is included; see sticker price, price of attendance, and net price below. 


Sticker price : 


The tuition and fees that institutions charge (the published price). 


Total price of attendance: 


The tuition and fees (sticker price) that institutions charge students plus other 
expenses related to their education. These expenses may include housing (room 
and board if the student lives on campus, or rent or related housing costs if the 
student does not live on campus), books, and transportation. This term is often 
referred to as the “cost of attendance.” 


Net price : 


The amount students and their families pay after financial aid is subtracted from 
the total price of attendance. 


Revenues: 


The current fund revenue institutions receive can be categorized according to 
source — for example, tuition and fees; earnings from endowment; government 
(state, federal and local) appropriations; government grants and contracts; pri- 
vate gifts, grants and contracts; sales of educational services, such as bookstores, 
dormitories, or auxiliary enterprises; and other revenue such as hospital revenue 
and independent operations. Educational and general (E&G) revenue represents 
a part of total current fund revenue. Definitions of these categories are provided 
in Appendix B. 


Expenditures: 


Institutions expend current funds in discrete functional areas, which are catego- 
rized in operating budget categories such as direct instruction; research; public 
service; academic support; student services; institutional support; operation and 
maintenance of plant; and scholarships and fellowships.^ Educational and gen- 
eral (E&G) expenditures are a portion of total current fund expenditures. Defi- 
nitions of these categories are provided in Appendix B. 



^In cost analyses, scholarships and fellowships are sometimes treated as a reduction in price rather than as an expenditure item. 
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Definition of Terms — Continued 


General subsidy: 


The general subsidy is the difference between the average price charged to stu- 
dents and the average cost to the institution of providing an education, per stu- 
dent. Because institutions receive revenue from both tuition and nontuition 
sources, students — regardless of whether they attend public or private colleges 
or universities, or whether they receive financial aid — typically receive a general 
subsidy. This general subsidy does not include the additional subsidies that 
some students receive from institutional scholarships and other types of financial 
aid. Institutional decisions about tuition levels also are decisions about setting 
the level of the general subsidy. 


“Average” tuitions: 


All institutions charge different categories of students slightly different levels of 
tuition and fees. Students pay different fees in addition to tuition charges. Fees 
are direct charges assessed for services such as laboratory expenses, health 
services, exercise facilities, and art studios. The distinction between “tuition” 
and “fees” is particularly difficult to track in public institutions. At the same 
time, many students receive tuition “discounts” in the form of institutional aid,"^ 
which means that the net tuition is frequently lower than the “sticker” price or 
full tuition charge.^ The analysis in this report follows the common pattern of 
using the typical tuition and mandatory fees charged to full-time, full-year un- 
dergraduates as the measure of average tuition. 


Financial Accounting Stan- 
dards Board and Government 
Accounting Standards Board: 


Financial data in higher education are based on audited financial statements that 
are consistent with relevant accounting standards. The Government Accounting 
Standards Board (GASB) sets the standards for public institutions, and the Fi- 
nancial Accounting Standards Board (FASB) sets them for private institutions. 
There are some differences in the accounting standards between FASB and 
GASB, particularly in the treatment of capital assets. 



Expert Analysis 

To provide a broader context for the research, NCES commissioned papers from seven na- 
tional experts in higher education finance and student aid, and sponsored an invitational meeting 
involving these researchers and other members of the higher education community in conjunction 
with the National Postsecondary Education Cooperative (NPEC). The authors were not asked to 
conduct new research, but rather to summarize the conclusions they had reached in their own 
work about college prices and costs, including recommendations for future research efforts. The 
national experts are: 



^In this report, the terms “tuition discounting,” “differential pricing,” “institutional aid,” and “expenditures for scholarships and 
fellowships” are used synonymously. The term “tuition discounting” has not been consistently defined in part due to differences 
in the treatment of institutional aid as a reduction in price (tuition waiver) or as an institutional expenditure. Some authors have 
used “tuition discounting” to refer to all institutional aid, while others have used it to refer only to that portion of total institu- 
tional aid that is funded from unrestricted institutional funds. For the former case, see Lapovsky’s commissioned paper in Vol- 
ume 2; for the latter, see Allan (1999). In either case, “tuition discounting” can include need-based aid, non-need-based aid, or 
both. 

^National datasets such as IPEDS do not allow analysis of the differences between “sticker” and “net” prices except at the aver- 
aggregate level. See Yanikoski and Wilson (1984) for a discussion of differential pricing policies. 
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• David W. Breneman, Dean, Curry School of Education, University of Virginia 

• D. Bruce Johnstone, Professor of Higher and Comparative Education, SUNY Buffalo 

• Dennis Jones, President, National Center for Higher Education Management Systems 
(NCHEMS) 

• Lucie Lapovsky, President, Mercy College 

• Michael McPherson, President, Macalester College, and Morton Owen Schapiro, 
President, Williams College 

• Michael Middaugh, Vice President for Institutional Research, University of Delaware; 
and 

• Gordon Winston, Professor of Economics and Director of the Williams Project on the 
Economics of Higher Education, Williams College. 

The meeting was held on August 2-3, 2000 in Washington, DC. A summary of the discus- 
sion at the meeting is included in this report in Chapter II. In addition, the complete set of com- 
missioned papers, a list of attendees, and an agenda for the meeting are enclosed in Volume 2. 



Institutional Universe and Data Sources 

The statistical analyses in this study target tuition levels for “traditional” undergraduate 
students and focuses on institutions in the public and private not-for-profit “higher education” 
sector, defined by NCES as institutions that are both degree granting and Title IV participating.® 
To an extent, this focus is necessitated by limited information on non-degree-granting postsecon- 
dary institutions, particularly in the. private for-profit and corporate sectors. In addition, it is stan- 
dard practice in cost studies to endeavor to construct comparable groups of institutions for 
analysis; the criteria used in this report are consistent with those used in prior studies."^ 

The primary source of available national data for the analyses is the Integrated Postsecon- 
dary Education Data System (IPEDS), an annual series of national surveys of postsecondary edu- 
cation institutions that collect information on finances, enrollment, degree completions, faculty 
salaries and benefits, and other institutional characteristics. The analyses in Chapters EH and IV 
are based on IPEDS data for panels of higher education institutions over the period 1988-89 to 
1995-96 (to 1997-98 for public institutions), which allow a description of trends in prices, reve- 
nue, and expenditures in constant dollar terms, including how they relate to enrollment.® In addi- 



®TitIe IV participating institutions are institutions that have participation agreements with the U.S. Department of Education for 
Title IV student aid programs, based on the Postsecondary Education Participation System (PEPS) file. 

^Bias analyses of the differences in the characteristics of institutions included in and excluded from the final universes are de- 
scribed in Appendix A. 

^ Panel data are repeated over-time observations for the same group of individual cases (institutions); each institution has data for 
the same variables for each year of the period analyzed. 
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tion, data from a new survey, the Institutional Prices and Student Financial Aid Survey (IPSFA), 
were used in Chapter V to capture recent information on both tuition and financial aid packaging, 
including the percentage of students receiving federal grants, state grants, institutional grants, and 
student loans, and the average amounts of aid received. All financial variables in the report were 
adjusted for inflation using the Consumer Price Index (CPI-U, 1982-84 = 100), adjusted to 1999 
dollars.^ 

All analyses in this report were performed separately for seven groups of higher education 
institutions, based on public/private control of institution and, for 4-year institutions, Carnegie 
classification. The final groups include three categories of private not-for-profit 4-year institu- 
tions (research/doctoral, comprehensive, and bachelor’s institutions), and four categories of pub- 
lic institutions (research/doctoral, comprehensive, bachelor’s, and 2-year institutions). The 
number of institutions and proportions of undergraduate enrollment comprised by the final uni- 
verses are provided in tables 1 and 2. Although the panels of institutions used in Chapters HI and 
rv comprise 37 percent of all public and private not-for-profit institutions in the IPEDS universe 
in 1997-98," together they enrolled 78 percent of undergraduates attending public and private 
not-for-profit institutions in the fall of that year.'^ 

Analytical Models Used in the Analysis 

Rather than breaking new ground, most of the analyses in this report rely on current knowl- 
edge of appropriate models in order to best address Congressional concerns. Previously devel- 
oped models for the public and private not-for-profit sectors were identified by NCES and 
updated with more recent data. Different models were used for the public and private not-for- 
profit sectors, because the research has consistently documented that there are fundamental dif- 
ferences in the financing structures, enrollment markets, and tuition decisionmaking processes 



^The Consumer Price Index for All Urban Consumers (CPI-U) measures changes in relation to a base period, in this case the 
average index level for a 36-month period covering 1982, 1983, and 1984, which is set equal to 100. 

*®In addition to private for-profit institutions, 2-year private not-for-profit institutions were excluded from the analysis due to the 
small size of this sector as well as problems with data availability. 

* * Although financial data for private not-for-profit institutions are available only until 1995-96, enrollment data are available for 
subsequent years, including 1997-98. 

^ ^Similarly, the universe of institutions in Chapter V comprised 55 percent of all public and private not-for-profit institutions in 
the IPSFA universe in 1999, but enrolled 85 percent of first-time, full-time undergraduates attending public and private not-for- 
profit institutions in that year. Bias analyses of the differences in the characteristics of institutions included in and excluded from 
the final universes are described in Appendix A. 
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Table 1. — Number and undergraduate enrollment of public and private not-for-profit institutions included 
and excluded from the final universe in Chapters III and IV: 1997-98 

Undergraduate 

Institutions fall headcount enrollment 

Percentage Percentage 

Number of total Number of total 



Final universe: 



Public research/doctoral 


135 


2.6 


2,118,284 


16.9 


Public comprehensive 


221 


4.2 


1,624,631 


13.0 


Public bachelor’s 


66 


1.3 


198,349 


1.6 


Public 2-year 


813 


15.5 


4,424,311 


35.3 


Private not-for-profit research/doctoral 


47 


0.9 


315,221 


2.5 


Private not-for-profit comprehensive 


192 


3.7 


459,621 


3.7 


Private not-for-profit bachelors 


451 


8.6 


621,849 


5.0 


Excluded from universe: 


Public institutions 


1,134 


21.7 


1,893,167 


15.1 


Private not-for-profit institutions 


2,173 


41.5 


860,940 


6.9 


All public and private not-for-profit institutions 


5,232 


100.0 


12,516,373 


100.0 



NOTE: Institutions included in the final universe were selected according to various criteria, including Title IV participation, 
degree-granting status, location in the 50 states and the District of Columbia, sector, Carnegie classification (for 4-year 
institutions), enrollment, and percentage of undergraduate and full-time enrollment. The enrollment data presented in this table 
are from the original IPEDS files, prior to the imputation process or other analysis procedures described in Chapters III and IV 
and in Appendix A. 

SOURCE: U.S. Department of Education, National Center for Education Statistics, Integrated Postsecondary Education Data 
System (IPEDS), Full 1998 Collection Year. 



between the sectors. Given the differences in the pre-existing models and the theories behind 
them, the variables included in the models for the two sectors also differ slightly. 

Public institutions are heavily subsidized with state (and sometimes local) tax dollars. 
Pricing decisions in public institutions are policy decisions shared between state governments 
and institutional governing boards, defined by the broad parameters of state postsecondary edu- 
cation policies. Decisions about changes in tuition from year to year are dependent on the state 
appropriations and budget processes. Tuition levels are often specified in the annual budget leg- 
islation, and as a technical matter, tuition revenues are often treated as offsets to state appropria- 
tion levels. At the same time, for many public institutions, decisions about student access and 
enrollment are made at the state level, with the individual institutions responsible for developing 



’^See, for instance, Winston (1998b); McPherson and Shapiro (1991, 1998); Davis (1997). 
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Table 2. — Number and undergraduate enrollment of public and private not-for-proflt institutions included 
and excluded from the final universe in Chapter V: 1999 

First-time, full-time, 
degree/certificate- seeking 

Institutions undergraduate enrollment 

Percentage Percentage 





Number 


of total 


Number 


of total 


Final universe: 










Public research/doctoral 


145 


3.6 


383,705 


21.0 


Public comprehensive 


254 


6.4 


281,057 


15.4 


Public bachelor's 


74 


1.9 


35,545 


1.9 


Public 2-year 


934 


23.4 


493,477 


27.1 


Private not-for-profit research/doctoral 


77 


1.9 


105,897 


5.8 


Private not-for-profit comprehensive 


222 


5.6 


102,308 


5.6 


Private not-for-profit bachelors 


471 


11.8 


150,786 


8.3 


Excluded from universe: 










Public institutions 


615 


15.4 


149,853 


8.2 


Private not-for-profit institutions 


1,194 


30.0 


120,744 


6.6 


All public and private not-for-profit institutions 


3,986 


100.0 


1,823,372 


100.0 



NOTE: Institutions included in the final universe were selected according to various criteria, including Title IV participation, 
degree-granting status, location in the 50 states and the District of Columbia, sector, Carnegie classification (for 4-year 
institutions), and enrollment. The enrollment data presented in this table are from the original IPSFA files; some institutions did 
not report enrollment data. In addition, the total number of institutions differs from that in Table 1 due to differing data sources; 
IPSFA data were available for a sub-set of the institutions in IPEDS. 

SOURCE: U.S. Department of Education, National Center for Education Statistics, 1999, Institutional Prices and Student 
Financial Aid Survey (IPSFA). 



admissions policies that are consistent with these access goals. Within their missions, some in- 
stitutions are expected to accommodate all enrollment demand from qualified applicants; others 
are allowed to limit enrollments, or expand them to serve new populations. As a result, enroll- 
ment demand at public institutions is determined less by market conditions, including price, than 
are enrollments at private not-for-profit institutions. 

At private not-for-profit institutions, price-setting decisions are influenced by internal 
budget considerations as well, such as desired expenditures and the availability of nontuition 
revenue. However, prices at private not-for-profit institutions are more likely than public institu- 
tions to be influenced by external market factors of the environments in which they operate, in- 
cluding the existence of competition from other institutions, the income levels of potential 
consumers, perceptions of quality and institutional reputation, and other factors. In addition, pri- 
vate not-for-profit institutions tend to have substantial control over their admissions policies, and 
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enrollment management policies have become an increasingly important tool.'^ Although private 
not-for-profit institutions typically have a target for enrollment, the targets vary widely. Some 
institutions may choose to limit new enrollments, while others may have excess capacity and 
need to fill seats. Nonetheless, market conditions play an important role for both prices and en- 
rollment at most private not-for-profit institutions. 

The model that was replicated for analysis of trends in public institutions is a single- 
equation correlational model developed by the U.S. General Accounting Office (GAO) in 1998. 
This model describes the statistical associations between institutional revenue and expenditure 
categories and changes in prices over time. The model is based on the theory, which is implicit in 
the 1998 HEA mandate, that various categories of expenditures — such as instruction, adminis- 
trative expenses, research expenditures, and operations and maintenance — are associated with 
changes in prices over time. The model also takes into account research suggesting that sources 
of revenue, especially from state and local governments, are relevant to tuition levels charged at 
public institutions. The model therefore focuses on factors internal to the institutions (expendi- 
tures and revenues) and captures external influences only indirectly — for example, state policy 
decisions on support for higher education are indirectly measured through the level of govern- 
ment appropriations revenue. The research on the public model is presented in Chapter IH. 

The model that was updated for private not-for-profit institutions is a simultaneous equa- 
tion model of college enrollments and prices, jointly developed by Westat, Inc., and Pelavin As- 
sociates (1994). This model attempts to describe the relationships between prices and both 
“internal” and “external” factors at private not-for-profit 4-year institutions. The model assumes 
that prices and new enrollments simultaneously determine each other, and uses separate equa- 
tions to capture the associations of internal and external factors with tuition. The structure of the 
model allows observed levels of tuition to be viewed as equilibrium prices at a specific point in 
time, while controlling for various factors that may influence institutions’ and students’ decisions 
regarding enrollment. This model was not extended to the public sector, because the Wes- 
tat/Pelavin research found the model to be a poor fit for public institutions. The research on pri- 
vate not-for-profit 4-year institutions is presented in Chapter IV. 

Neither of the two pre-existing models included financial aid among the independent vari- 
ables, with the important exception of institutional aid. Therefore, a new model was developed to 
analyze these relationships, using data on revenues and expenditures from BPEDS and data on 
various forms of student aid from the BPSFA dataset. BPSFA resulted from a mandate in the 1998 



*'* Anecdotal evidence suggests that public institutions are beginning to use enrollment management policies more frequently; to 
date, however, most studies of these policies have focused on private not-for-profit institutions. See Lapovsky’s commissioned 
paper in Volume 2. 
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HEA Amendments that called for improved data collection. At the time of this report, financial 
aid data from IPSFA were only available for one year, so an examination of changes over time to 
allow trends to be identified was not possible. Chapter V reviews previous research regarding the 
relationship between financial aid and prices, and presents the results of the models using the 
newly available IPSFA data on financial aid. 

Limitations of the Research 

Despite the effort to improve on previous national studies, the analyses in this report re- 
main unfinished insofar as providing complete answers to some aspects of Congress’ questions. 
The limitations are caused by: 1) the need to rely on existing typologies for classifying institu- 
tions; 2) the absence of standard definitions for several of the factors of interest to Congress; 3) 
the differences in accounting standards between institutional sectors; and 4) the inherent limita- 
tions of statistical analysis of costs to reveal causal relationships between costs and prices. These 
issues are discussed in more detail below. 



Institutional classification systems/comparability of types 

National data systems organize institutional information into broad categories based on the 
Carnegie classification system. Flowever, the standard Carnegie classifications fail to capture 
aspects of institutions beyond differences in primary mission and funding, such as the nature of 
students served, programs offered, the role of faculty in the institution, and governance. These 
areas are essential to accurate analysis of costs because they shape institutional expenditure pat- 
terns as well as the availability of revenues including tuition revenues. Some examples of insti- 
tutional characteristics most relevant to the analysis of costs are: 

• Student attendance status. The changing demography of American higher education 
means there is no longer a “typical” college student. In addition to full-time under- 
graduate students — who comprise a minority of total student enrollments across all 
sectors — there are part-time undergraduates, full- and part-time technical students, 
post-baccalaureate certificate and credential students, academic graduate students, and 
first professional (e.g., law and medicine) students. Students may live at home or on 
campus, and the majority work while in college. All of these differences affect the way 
that students interact with the college, which in turn shapes their price of attendance. 
To conduct proper comparative analyses, samples that compare institutions serving 
similar student profiles need to be developed. 



*^See Carnegie Foundation for the Advancement of Teaching, 1994 Classification System, available from their website: 
http://www.camegiefoundation.org/Classification. 
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• Student academic preparation. There also are important differences among institutions 
in the academic portfolios of students entering the institutions. Some institutions 
maintain very selective admissions policies and only serve students who are well pre- 
pared for college-level work. However, the majority of institutions are not as selective. 
The variability of student preparation is relevant to cost analysis because students in 
less selective institutions generally take longer to graduate. Furthermore, academic se- 
lectivity is an important factor in shaping the competitive environment for faculty and 
resources within the institutions. The most selective institutions operate in statewide or 
even national markets, whereas less selective institutions draw students primarily from 
local or regional areas. Academic selectivity also influences tuition and fee structures. 
The most selective institutions typically charge higher tuition and fees than less selec- 
tive institutions do. This is true even at public institutions where the majority of reve- 
nue is still provided by the state or local government. 

• Program and mission. The Carnegie classification system attempts to categorize insti- 
tutions based on their mission (instruction, research, and public service) and program 
offerings. Even within these categories, however, there are variations among institu- 
tions because of different mixes of disciplines and programs, as well as the different 
roles of sponsored research, institutional community service, and non-credit instruc- 
tion. These differences, along with student admission selectivity, affect the revenue 
sources and markets for an institution, including whether it serves local, regional, na- 
tional, or even international markets. Revenue availability and market share, in turn, 
shape cost structures. 

• Production function of higher education. While all higher educational institutions 
share an instructional mission, the way in which instruction is provided differs between 
institutions in terms of class size, use of full-time faculty, reliance on educational tech- 
nology, and the relation of research to instruction. Some institutions maintain small 
classes taught by full-time faculty with few administrative or research roles; others use 
part-time faculty, distance learning, and large classes. These differences determine the 
unit costs of the instruction function, as well as the percentage of total costs that can be 
directly attributed to instruction. 

• Funding profile. Changes in funding patterns mean that the traditional classifications 
of “public” and “private not-for-profit” are not precise descriptions of the funding pro- 
file of many institutions. Public institutions have many sources of funds in addition to 
public tax revenues; private not-for-profit institutions receive public funds; and both 
public and private not-for-profit institutions increasingly have for-profit subsidiaries. 
The private for-profit sector also has grown considerably, and a substantial amount of 
teaching and learning is now being provided in the corporate sector by entities that are 
not even classified as “postsecondary” institutions. To classify institutions accurately 
for research purposes, new descriptors would need to be developed that accurately 
capture the new funding patterns. 
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Standard definitions 

The challenge of collecting comparable data is not confined to the issue of institutional 
classifications. There are no standard definitions currently being used to guide data collection for 
several of the variables that Congress is interested in, in particular “merit aid” and technology 
finance. Many state and institutional aid programs make awards based on both need and merit, 
e.g., students must establish economic need for aid, and then awards are distributed based on 
merit. This inability to differentiate and clearly define merit aid makes it impossible to probe past 
trends in merit-based versus need-based institutional aid. In addition, technology is not a standard 
expenditure item, as the costs of technology are embedded as costs within other categories. For 
instance, the costs of technology related to distance learning are reported as instructional expen- 
ditures, and the proportion of instructional costs that are attributable to technology alone are not 
separately identified. The problem is similar in other categories, such as administrative costs, or 
building costs, where technology costs are embedded within the larger categories. 

Some of these data limitations could potentially be overcome, but would require new defi- 
nitions to be developed and applied prospectively to the future collection of data. Even if there 
were agreement about these definitions, it is not possible to apply these measures retroactively to 
data that have already been collected. 

Accounting standards 

The issues of definition and classification are further complicated by institutional account- 
ing standards, which influence the data institutions maintain. For example, there are differences 
in the accounting standards used by public and private not-for-profit institutions that affect the 
comparability of data for capital expenditures and the valuation of physical plant because of dif- 
ferences between the sectors in reporting of costs for depreciation, land value, and replacement 
costs. These differences mean that existing national data cannot be used as a basis for analysis of 
capital outlay costs. In addition, many public institutions do not technically own the land or the 
buildings for their campuses, which are properties of either state or local government. The assets 
and costs of affiliated foundations are reported differently between the sectors as well. The chal- 
lenge of comparable accounting standards cannot be overcome simply through changes in IPEDS 
data reporting, as the accounting standards are the province of the Federal and Government Ac- 
counting Standards Boards, independent agencies. 

At the same time, current financial reporting procedures do not provide for the collection of 
certain breakdowns that would be necessary for detailed analysis. For example, revenue and ex- 
penditure data cannot be differentiated by level of student. Detailed information about differen- 
tial pricing policies, commonly referred to as “tuition discounting,” are not available to allow 
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analysis of the difference between “sticker” and net tuition prices except at an aggregate level. In 
addition, institutions often do not track internal pathways between and among revenue sources 
and expenditures, which means that certain relationships — such as any direct linkage between 
federal loan capital and institutional aid — cannot be specifically defined using national data. 

Recently, changes were made to FASB standards and were incorporated into IPEDS begin- 
ning in Fiscal Year 1997.*^ Similarly, GASB recently issued new accounting rules that will be 
phased in after June 15, 2001. These changes may improve the data collected through NCES, but 
it will take several years until all changes are implemented at the institutional level. 



The limits of cost analysis 

The production function of higher education complicates the measurement of costs, and 
limits the usefulness of cost analysis as a tool for understanding the causes of trends in higher 
education finance. Unlike the more technical data limitations that are described above, these con- 
straints cannot be overcome through the refinement of data collection or prospective analysis, but 
are inherent in the basic measures. The literature on cost analysis in higher education addresses 
these issues in considerably more detail than will be repeated here. The following bullets briefly 
summarize the many issues that determine the shape of the analysis: 

• Inputs are outputs: The distinction between inputs and outputs is particularly difficult 
to measure in higher education, because there is no good way to measure the value 
added by the effect of education on students. As a result, it is not possible to isolate the 
value of the product (an educated student with a degree or credential) from the cost of 
production (the resources required to educate one student) from the quality of the input 
(the academic and social credentials of entering college students). It is similarly hard to 
measure the other institutional outputs of community service and research. As a result, 
most cost analyses use expenditures as proxies for costs, without trying to separate in- 
puts from outputs or measuring value added. 

• The problem of joint products: The joint products of teaching, research, and service 
do not allow most instructional resources to be separated from funds spent for other 
purposes. Funds for contracted activities, including some sponsored research, can be 
segregated from analyses of other expenditures, but the costs of research related to the 
institution’s core mission remain. 

• Student FTE enrollment as the basis for unit costs: It is necessary to develop some 
way to assess “unit” costs for higher education, because looking at gross expenditures 



*^For example, expenses will be measured according to accrual rather than cost accounting methods, and tuition and fee revenue 
will be reported net of price discounts, with an offsetting adjustment to the expense side. The GASB changes will be similar but 
too different to compare public institutions with private not-for-profit institutions. 

^^See, for example, an introductory essay by Jenny (1996); and Bowen (1980). 
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and revenues at the institutional level gives no context to the analysis. The default unit 
measure for analysis of costs is student enrollment, typically measured in terms of FTE 
enrollment. However, problems remain with the use of FTE enrollment as the basis for 
measuring costs. For example, the distribution of students by level of study and disci- 
pline affects patterns of expenditures but is not captured in FTE measures. In addition, 
the unit costs of administration and student services are driven by headcount enroll- 
ment rather than course-taking patterns reflected in measures of FTE. As a result, the 
FTE measure does not capture all unit costs, particularly in institutions with high num- 
bers of part-time students. 

• Identification of ^^educational” costs and revenues: In focusing on the educational 
product, analyses should attempt to isolate costs and revenues that are devoted to the 
core activities of the institution. Therefore, costs and revenues associated with such 
activities as auxiliary operations, contracted research, and sales or services to vendors 
should be deleted from the measures. To avoid the “double-counting” of aid, and to be 
able to identify how financial aid influences tuition and prices, most analysts deduct 
grant aid from government or private aid sources where possible. 

• Focus on operating costs: A full understanding of costs should ideally include capital 
costs that are not part of the operating budget, including long-term debt financing for 
construction of new facilities, renovation and repair costs, and the value of lands and 
buildings. However, differences in accounting methods between the public and private 
not-for-profit sectors as well as different habits in funding make it difficult to develop 
comparable measures of capital costs across sectors. As a result, most analysis is iso- 
lated to evaluation of trends in operating costs and revenues. Winston estimates that 
excluding capital expenditures from cost analysis understates the true cost of education 
by about 25 percent.'* 

Given these and other characteristics of higher education — such as the availability of non- 
tuition sources of revenue — there is little reason to expect a consistent relationship between costs 
and prices across all institutions or groups of institutions, even though a specific relationship may 
be present at one particular institution and may even be discovered with enough information 
about the institution.'^ Nevertheless, the analyses presented in this report highlight trends and 
point to associations between variables that can lead to a better understanding of the nature of 
higher education finance. 



'*See Winston’s commissioned paper in Volume 2, 

'^See Stringer and Cunningham (1999) for a more detailed discussion of these issues. 
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Chapter II: Summary of Commissioned Papers and National 
Invitational Meeting 



Introduction and Overview 

In order to provide a framework for the analysis presented in subsequent chapters and pro- 
vide different perspectives on some of the relevant issues, the views of the national higher edu- 
cation research community were solicited through seven commissioned papers on college costs 
and prices and a discussion of these papers at a subsequent national invitational meeting. The 
meeting, held in Washington, DC on August 2-3, 2000, was convened by the National Center for 
Education Statistics (NCES) in conjunction with the National Postsecondary Education Coop- 
erative (NPEC). 

In their papers, the experts were asked not to present new research, but rather to summarize 
the conclusions they had reached from their work about the major factors influencing changes in 
college costs and prices, and to suggest the foci of future research efforts. The paper authors and 
titles are: 

• David W. Breneman, Dean, Curry School of Education, University of Virginia, “An 
Essay on College Costs”; 

• D. Bruce Johnstone, Professor of Higher and Comparative Education, SUNY Buffalo, 
“Higher Education and those ‘Out of Control Costs’”; 

• Dennis Jones, President, National Center for Higher Education Management Systems 
(NCHEMS), “Cost Analysis and the Formulation of Public Policy”; 

• Lucie Lapovsky, President, Mercy College, New York, “Institutional Financial Health: 
Tuition Discounting and Enrollment Management”; 

• Michael McPherson, President, Macalester College, and Morton Owen Schapiro, 
President, Williams College, “Issues of Cost and Price in Higher Education; Observa- 
tions on Needed Data and Research”; 

• Michael Middaugh, Vice President for Institutional Research, University of Delaware, 
“Measuring Higher Education Costs: Considerations and Cautions”; and 

• Gordon Winston, Professor of Economics and Director of the Williams Project on the 
Economics of Higher Education, Williams College, “Higher Education’s Costs, Prices, 
and Subsidies: Some Economic Facts and Fundamentals.” 
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The complete set of commissioned papers, a list of attendees, and the agenda for the meet- 
ing are included in Volume 2 of this report. 



Major Discussion Points 

This summary of the meeting’s discussion about the commissioned papers is not intended 
to capture all of the complexity of a rich two-day discussion. Rather, this summary reiterates the 
major elements of the conversation. 

The Trend Data 

The facts about basic trends in prices and financial aid for public 2- and 4-year and private 
not-for-profit 4-year institutions are not in serious dispute. The details of the measures differ 
slightly between researchers, depending on the time periods being reviewed and sources of data 
used, but the direction and shape of the changes are the same regardless. Overall, between 1985- 
86 and 1995-96, gross tuition (“sticker price”) in both the public and private sectors grew faster 
than consumer price index (CPI) measures of inflation. Net prices (tuition and fees after receipt 
of grant aid) also rose faster than inflation, despite increases in financial aid. The type of finan- 
cial aid that has grown the fastest over this period has been institutional aid. Although net prices 
have increased, trend data do not indicate skyrocketing college costs — for example, in the public 
sector, over the past decade, costs have increased overall by around a percent a year — nor do they 
reveal prices that have increased so much that overall enrollments have suffered. The highest- 
priced private not-for-profit institutions continue to experience more enrollment demand than can 
be accommodated despite rising tuitions. (See the commissioned paper by McPherson and Scha- 
piro for a more detailed discussion of these issues.) 

Public and Policymaker Perceptions of College Costs and Prices 

As measured by opinion polling and focus group studies, public concern about rising col- 
lege prices remains high. However, public opinion seems to be largely based on perception of 
prices at selective, private not-for-profit institutions, which tend to have the highest sticker prices 
overall but represent only a fraction of the universe of American postsecondary education. These 
public perceptions in turn influence policymaker views about college affordability. In general, the 
public is not well informed about either college prices or financial aid, overestimating the cost of 
college in all sectors and underestimating the availability of financial aid. (Johnstone’s commis- 
sioned paper discusses these issues in more detail.) 
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Differences Between Public and Private Not-for-Profit Institutions 

Research by many authors shows persistent differences between the public and private not- 
for-profit sectors, both in the trends in prices and costs and the probable causes for the trends. In 
public institutions, prices (tuition levels) are determined by public policymakers and are a func- 
tion of overall state budget practices. Tuition increases in the past decade have been partial re- 
placements for lost state tax subsidies. (Commissioned papers by Breneman and Jones explore 
these issues.) In private not-for-profit institutions, the picture is more complex, as there are dis- 
tinct types of institutions within this sector that operate in different markets. For example, highly 
selective, private not-for-profit research universities serve different markets than comprehensive 
urban colleges. Competition plays an important and complicated role in price and cost decisions 
in the private not-for-profit market. There is some evidence that institutions operate in “micro- 
climates,” influenced by enrollment demand, pricing, and reputation for institutions in the same 
stratum. (Winston’s commissioned paper goes into more detail about these issues.) The differ- 
ences between sectors and types of institutions mean that research will be most informative if it 
separates public and private not-for-profit institutions as well as recognizing differences within 
institutional sectors. 



The Relationship Between Cost and Price 

For both public and private not-for-profit institutions, costs generally are only indirectly 
related to prices across groups of institutions, due to multiple sources of revenue and other char- 
acteristics of higher education institutions. Therefore, an analysis of changes in internal cost 
structures will not shed much light on changes in prices at the aggregate level. As a result, de- 
tailed analysis of costs, using either national or institutional data, will not yield insights that will 
help to answer questions about college prices, access, affordability, or quality. 

• Public institutions: The cost/price relation is particularly weak in public institutions, 
where prices are set by policy, institutions are publicly subsidized regardless of student 
financial need, and costs or expenditures are determined by mission, program structure, 
and revenue availability. Tuition is typically the revenue of last resort, used to backfill 
state funding. While many states require public institutions to set non-resident tuition 
to equal “full” costs, in most states a very low percentage of undergraduate student en- 
rollments at these institutions are out-of-state students. For the vast majority of stu- 
dents who pay in-state tuitions, the prices are determined by policy, not by costs. 

• Private not-for-profit institutions: In private not-for-profit institutions, there is a 
stronger relationship between price and cost than in the public sector because of the 
absence of significant forms of institutional subsidy. Yet even in private not-for-profit 
institutions, costs are only one element of pricing decisions. Prices are influenced by 
student demand, institutional perceptions of quality in relation to competing institu- 
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tions, the availability of other revenues, the cost of the programs, and other factors. 

(Winston’s commissioned paper addresses these issues in greater detail.) 

Tuition Discounting 

Tuition discounting allows institutions to adjust sticker prices downward by using institu- 
tional financial aid. The information about tuition discounting helps to show that price-setting is 
a management and marketing decision, not based predominantly on institutional costs. Institu- 
tional aid is most commonly viewed as an expenditure item, or a cost from foregone income from 
reduced tuitions. Tuition discounting also contributes to gross tuition revenue, if the awards at- 
tract students to institutions that they might otherwise have not attended. Depending on the in- 
stitution, tuition discounting can even increase net tuition revenue if the increases in gross tuition 
are greater than the increases in the cost of institutional aid. Tuition discounting is a growing 
trend, particularly among private not-for-profit institutions with relatively weak enrollment de- 
mand. The practice of tuition discounting also may be growing in public institutions, but there is 
limited information on the topic. (Lapovsky’s commissioned paper provides a more complete 
discussion of this issue.) 

The Uses of Cost Analysis 

Analysis of internal institutional expenditure patterns or costs is an important management 
tool within individual institutions and, to some extent, as a comparative tool between institutions. 
The development of unit cost measures has always been difficult in higher education because of 
multiple sources of revenues, weak outcome measures, and joint products between research and 
instruction. These methodological issues have been resolved somewhat with respect to measuring 
the direct costs of instruction at the aggregate level, without differentiating between undergradu- 
ate and graduate education. Analyses of trends in costs of instruction conducted within an indi- 
vidual institution help reveal patterns by discipline and program, making cost assessment a useful 
element of planning and program review. Comparative analysis of broad cost patterns between 
institutions also can be helpful to institutions in setting a context for their own work and for 
benchmarking costs. The tools developed by Michael Middaugh at the Delaware Project on In- 
structional Productivity and by the National Association of College and University Business Of- 
ficers (NACUBO) are both good tools for these kinds of comparisons. (A complete description of 
the Delaware Project is provided in Middaugh’ s commissioned paper.) 

Cost analysis is not, in itself, a useful mechanism for understanding the root causes of price 
increases at the national level because of the relatively weak relation between prices and costs 
and the differences in types of institutions. Cost analysis also requires a level of detail that can 
take attention and resources away from the types of analyses that are best addressed at the state 
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and national level, such as assessments of changes in subsidy patterns and student access. (The 
commissioned papers by Jones and Breneman provide more detail on these issues.) 



Cost Drivers 

At the aggregate level, research and theory consistently suggest that the major cost “driv- 
ers” — the factors and forces that determine how much institutions can spend and how they spend 
it — are: 

• Revenue availability: institutions attempt to raise all the money they can from multiple 
sources; 

• Institutional aid: for some institutions, increases in the use of institutional aid may re- 
quire increases in revenue, from either tuition or other sources such as endowment in- 
come (for other institutions, the use of tuition discounting may contribute to increases 
in revenue); 

• Mission and discipline: institutions that have research, graduate education, and public 
service missions tend to have higher costs, particularly if they offer programs in engi- 
neering and other laboratory sciences; 

• Faculty compensation and workload policies: institutions that use full-time faculty in 
the classroom spend more on instruction than those that use teaching assistants, ad- 
juncts, and part-time faculty to augment the core faculty;^^ and 

• Class size: large classes are less expensive than small ones. 



^^Related to the issue of faculty compensation is the labor-intensive nature of higher education; some economists have argued 
that higher education is not capable of experiencing increases in productivity, but nevertheless institutions must pay competitive 
salaries that rise over time, leading to continuous increases in unit costs. For discussion of this issue, see the commissioned pa- 
pers by Johnstone and Breneman. 
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Chapter III: Revenues, Expenditures, and Prices at Public 
Institutions 



This chapter focuses on the results of the first analytical component, the trend analysis and 
modeling of expenditures, revenues, and prices for public institutions. The chapter seeks to ad- 
dress Congress’ questions by describing changes over the period 1988—89 to 1997-98 in various 
expenditure and revenue categories, as well as changes in tuition levels, for public 4-year and 2- 
year institutions. The analysis also updates a correlational regression model in order to explore 
the associations among these factors. 



Data and Methods 

In order to examine the comparative changes of various categories over time, trend data on 
expenditures, revenues, enrollment, and prices were calculated for the period 1988-89 to 1997- 
98, using a panel of public 4-year and 2-year institutions. These data include average, inflation- 
adjusted dollar changes over the whole period and average annual percentage changes. In addi- 
tion, shifts in the composition of revenues and expenditures are described. These trend data are 
presented according to type of institution. 

To supplement these descriptive statistics and to better understand the statistical relation- 
ships between various revenue and expenditure categories and changes in tuition, a linear regres- 
sion model from a report by GAO, Higher Education: Tuition Increases and Colleges’ Efforts to 
Contain Costs (1998), was refined and updated. GAO examined changes in in-state, full-time, 
full-year undergraduate tuition and fees over the five-year period 1989-90 to 1994-95 for public 
4-year institutions. Linear regression analysis was used to identify relationships between the dol- 
lar change in tuition over this period (the dependent variable) and the dollar changes in various 
revenue and expenditure categories per student (the independent variables, 15 in total). The 
model thus identified variables associated with larger or smaller tuition increases, i.e., the char- 
acteristics of institutions with larger or smaller tuition increases. 

The regression model presented in this analysis reproduces the GAO model with a few mi- 
nor modifications and for a longer time period (table 3). For 4-year institutions, the dependent 
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Table 3. — Characteristics of regression model for public institutions 
GAO model 



Updated model 



Universe 



Four-year public institutions in the 50 states 
and the District of Columbia where more 
than 50 percent of students enrolled in the 
fall term were undergraduates and more 
than 50 percent of students enrolled in the 
fall term were attending full time. 
Institutions had to report tuition revenue, 
instruction expenses, fall enrollment, and 
typical tuition and fees for in-state 
undergraduate students. Institutions at 
which the stated tuition charge was less than 
50 percent or more than 1 50 percent of 
reported tuition revenue per FTE student 
were excluded. N = 383 



Four-year and 2-year public institutions in 
the 50 states and the District of Columbia 
where at least 50 percent of students 
enrolled in the fall term were 
undergraduates, at least 25 percent of 
students enrolled in the fall term were 
attending full time, and at least 200 FTE 
students were enrolled. N = 1,235 
(research/doctoral = 135; comprehensive = 
221; bachelor’s = 66; two-year =813) 



Time period 



Notes 



1989--90 to 1994-95 



All financial variables were converted to 
constant 1994-95 dollars; revenue and 
expenditure variables were expressed per 
FTE student (calculated as the number of 
full-time fall-term students plus one-third 
the number of part-time fall-term students). 



1988-89 to 1997-98, with sub-periods of 
1988-89 to 1990-91; 1990-91 to 1994-95; 
and 1994-95 to 1997-98 

All financial variables were converted to 
constant 1999 dollars; revenue and 
expenditure variables were expressed per 
FTE student (calculated from reported 
instructional activity for the fall term). 



Dependent variable 



Dollar change in in-state, full-time, full-year Same for 4-year institutions; dollars change 
undergraduate tuition and required fees in in-district, full-time, full-year 

undergraduate tuition and required fees for 
2-year institutions 



Independent variables Dollar change in revenue from federal. Same 

state, and local government appropriations 



Dollar change in revenue from grants, 
contracts, and other sources (excluding non- 
institutional scholarships and fellowships 
and revenue for hospitals, auxiliary and 
independent operations) 

Dollar change in instruction expenditures 

Dollar change in student services 
expenditures 



Separated into two variables: 1) government 
grants and contracts less federal, state, and 
local scholarships and fellowships; and 2) 
philanthropic revenue (endowment income 
plus revenue from private gifts, grants, and' 
contracts) 

Same 

Same 
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Table 3. — Characteristics of regression model for public institutions — Continued 



GAO model 


Updated model 


Independent variables Dollar change in institutional scholarships 
and fellowships 


Same 


Dollar change in other student- related 
expenditures (prorated portion of academic 
and institutional support, physical plant 
maintenance, and transfers) 


Same 


Dollar change in research expenditures 


Same 


Dollar change in non-student-related 
expenditures (public service plus a prorated 
portion of academic and institutional 
support, physical plant maintenance, and 
transfers) 


Same 


Percentage point change in the ratio of in- 
state undergraduate tuition to average 
tuition revenue received per FTE student 


Eliminated because of definitional overlap 
with dependent variable 


Change in dollar amount of tuition used for 
noncurrent fund purposes 


Eliminated due to lack of significance 


Ratio of in-state undergraduate tuition to 
average tuition revenue received per FTE 
student in base year 


Eliminated because of definitional overlap 
with dependent variable 


Dollar change in market value of 
endowment fund 


Eliminated due to missing data 


Level of in-state undergraduate tuition in 
base year 


Same 


Dollar change in the amount by which E&G 
revenues exceeded/fell short of E&G 
expenditures 


Same 


Dollar change in surplus/deficit from 
independent operations, auxiliary 
enterprises, and hospitals 


Eliminated due to lack of significance 




Added: Percentage point change in ratio of 
graduate FTE enrollment to total FTE 
enrollment 



SOURCE: U.S. General Accounting Office (GAO), 1998, Higher Education: Tuition Increases and Colleges' Efforts to Contain 
Costs, GAO/HEHS-98-227, Washington, DC: Government Printing Office, September. 
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variable is the same: the dollar change in the tuition and required fees charged to the typical full- 
time, full-year, in-state, undergraduate student. (For 2-year institutions, in-district undergradu- 
ate tuition is used as the dependent variable.) The model includes 12 independent variables, some 
of which differ slightly from the GAO study due to clarifications or data issues. (Except where 
otherwise noted, changes are in terms of constant dollars per FTE student.) 

• The level of in-state undergraduate tuition in the base year 

• Change in instruction expenditures 

• Change in research expenditures 

• Change in student services expenditures 

• Change in other student-related expenditures, including pro-rated portions of academic 
and institutional support, physical plant maintenance, and transfers 

• Change in non-student-related expenditures, including public service and pro-rated 
portions of academic and institutional support, physical plant maintenance, and trans- 
fers 

• Change in philanthropic revenue, including revenue from endowment income as well 
as revenue from private gifts, grants, and contracts 

• Change in revenue from government appropriations, from federal, state, and local 
sources 

• Change in revenue from government grants and contracts from federal, state, and local 
sources, less federal, state, and local scholarships and fellowships 

• Change in the amount by which educational and general (E&G) revenues exceed or fall 
short of E&G expenditures, where E&G revenues and expenditures are those catego- 
ries that are most directly related to the missions of the institutions^^ 

• Change in institutional scholarships and fellowships 

• Percentage point change in the ratio of graduate FTE enrollment to total FTE enroll- 
ment (only for 4-year institutions) 

The universe for the model includes slightly more public 4-year institutions than in the 
GAO report (422 compared with 383) and includes more than 800 public 2-year institutions. 



^’in using in-state tuition as the dependent variable, this model may not reflect public institutions’ pricing policies regarding out- 
of- State students; it is plausible that public institutions’ behavior with regard to out-of-state students is more similar to the be- 
havior of private not-for-profit institutions. Also note that the amount of tuition and fees charged to in-state, undergraduate stu- 
dents differs from tuition and fee revenue per FTE student; the former represents the rate of tuition charged to a certain type of 
student, while the latter reflects tuition and fee revenue collected from all students. Both of these measures do not take into ac- 
count tuition discounts, which are accounted for as expenditures on institutional scholarships and fellowships. 

^^E&G revenues include tuition and fees, government appropriations, government grants and contracts, private gifts, endowment 
income, sales and services, and other revenue. E&G expenditures include instruction, research, public service, academic support, 
student services, institutional support, plant operations and maintenance, scholarships and fellowships, and transfers. Both ex- 
clude revenue and expenditures for auxiliary enterprises, hospitals, and independent operations. 
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whereas GAO confined its study to 4-year institutions. Regression analyses are run for each type 
of public institution, i.e., research/doctoral institutions, comprehensive institutions, bachelor’s 
institutions, and 2-year institutions. In addition, the model covers a longer time period (1988-89 
to 1997-98) than in the GAO report. Separate analyses are performed for three sub-periods: 
1988-89 to 1990-91, 1990-91 to 1994-95, and 1994-95 to 1997-98. In these sub-periods, the 
average annual rate of increase in undergraduate tuition differs markedly, with the highest rate 
occurring in the middle sub-period for all four groups of public institutions (see table 4). 



Table 4. — Average annual percentage change in in-state undergraduate tuition and fees for full-time, 
full-year students: 1988-89 to 1997-98 



Time period 




1988-89 


1988-89 


1990-91 


1994-95 




to 1997-98 


to 1990-91 


to 1994-95 


to 1997-98 


Public research/doctoral 


4.1 


2.7 


6.3 


2.2 


Public comprehensive 


4.2 


2.4 


6.3 


2.7 


Public bachelor s 


4.3 


3.7 


5.3 


3.5 


Public 2-year 


3.4 


1.3 


5.3 


2.4 



NOTE: Percentages were calculated as averages of the average annual change increments within each institutional type. Tuition 
amounts were converted to constant 1999 dollars using the CPI-U (1982-84 = 100) before annual changes were calculated. 



SOURCE: U.S. Department of Education, National Center for Education Statistics, Integrated Postsecondary Education Data 
System (IPEDS), Full Collection Years 1989 to 1998. 



As in the GAO report, the model identifies revenue and expenditure variables that are asso- 
ciated (or fail to be associated) with the size of tuition increases. The results can be interpreted as 
pointing to the independent variables that have a relationship with the change in tuition, after 
adjusting statistically for the covariation of all other variables in the model. 

Data Sources, Panel Selection, and Statistical Procedures 

The source of data for both the trend analysis and the regression modeling is the Integrated 
Postsecondary Education Data System (IPEDS) for 1988-89 to 1997-98. The universe of public 
institutions was drawn from Title IV-participating, degree-granting institutions located in the 50 
states and the District of Columbia. Both 4-year and 2-year institutions were included; 4-year in- 
stitutions were further divided by Carnegie classification into research/doctoral, comprehensive, 
and bachelor’s institutions. The following were excluded from the universe: institutions that en- 
rolled less than 200 FTE students; 4-year institutions with less than 50 percent undergraduate fall 
headcount enrollment; and 4-year institutions with less than 25 percent full-time fall headcount 
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enrollment. 23 The final dataset comprises four panels of public institutions with data for all ten 
years; the total number is 1,235 (research/doctoral = 135; comprehensive = 221; bachelor’s = 66; 
2-year = 813).24 Financial variables were adjusted to constant 1999 dollars using the Consumer 
Price Index (CPI-U, 1982-84 = 100). Revenue and expenditure variables were calculated on a 
per FTE student basis, where FTE was generated from reported or estimated fall instructional 
activity (credit hours). 25 

Prior to conducting the regression analyses, bivariate relationships between variables were 
examined through scatterplots and correlation matrices. (Relationships between the independent 
variables and dependent variables were assumed to be linear, and no visual evidence was found 
to contradict this assumption.) Following the GAO framework, the results of the updated models 
are presented for each institutional type and each time period, including the following statistics: 
multiple and adjusted R-squared; model probability; the number of valid cases; Pearson’s corre- 
lation coefficients of each independent variable with the dependent variable; regression coeffi- 
cients for each independent variable; the incremental change in multiple R-squared for each 
independent variable; and the probability of the t statistic for each independent variable. 26 Inde- 
pendent variables are identified as “important” if the decline in the portion of variation accounted 
for (R-squared) by omitting the variable from the model was 10 percentage points or greater .22 
(See Appendix A for details on missing data procedures, FTE calculations, explanation of statis- 
tical terms, and other technical notes.) 



230ata for 1997-98 were used to define and measure all of these selection criteria. 

2‘*The original number of public 4- and 2-year institutions in the IPEDS dataset in 1997-98 was 1,921. The various criteria and 
data cleaning procedures eliminated 686 institutions, or 36 percent of the total. However, the institutions remaining in the panels 
comprised 84 percent of undergraduate enrollment at all public 4-year institutions and 81 percent at all 2-year institutions in 
1997-98. Selection criteria are comparable to those used in most contemporary studies of higher education costs and prices. See 
Appendix A for details on how many institutions were eliminated at each step, as well as bias analyses of the differences in the 
characteristics of institutions included in and excluded from the final universes, 

■^Because IPEDS revenue and expenditure data cannot be broken down by level of student, per FTE variables were calculated 
using total FTE rather than undergraduate FTE. It is important to note that matching these variables with undergraduate tuition 
levels is not ideal. Nevertheless, this study was limited to the use of available data. Attempts were made to address this issue, by 
limiting the universe of institutions to those with primarily undergraduate enrollment and by adding a variable to the model to 
reflect the proportion of graduate students at public 4-year institutions. In addition, the measure of FTE students captures only 
enrollment for credit, while revenue and expenditure categories may capture both credit and non-credit activity. This issue is 
most likely to be relevant for public 2-year institutions. 

^Note that because the population is a census, some of these statistics are displayed not to measure significance, but rather to 
gauge the explanatory power of the model as a whole (model probability) or the strength of the relationships between the inde- 
pendent variables and the dependent variable (probability of the t statistic). 

97 

'When independent variables are highly correlated with each other, the usefulness of assessing the importance of a variable by 
deleting it from the model is limited because it is difficult to distinguish their independent contribution to the portion of variation 
accounted for; therefore, in cases in which bivariate correlations are 0.7 or greater, the correlation is noted and the R-squared 
change when both variables are deleted from the model is provided. 



o 

ERIC 



52 



28 



Chapter III: Revenues, Expenditures, and Prices at Public Institutions 



Trends in Enrollment, Tuition, Revenues, and Expenditures 

The results of the trend analysis for public institutions reveal patterns for each institutional 
type. Average amounts and percentage changes are reported on an inflation-adjusted basis wher- 
ever applicable. 

Public Research/Doctoral Institutions 

The sub-group of 135 public research/doctoral institutions comprised 16.9 percent of un- 
dergraduate enrollment at all public and private not-for-profit institutions in fall 1997. Over the 
period between 1988-89 and 1997-98, in-state undergraduate tuition at public research/doctoral 
institutions increased on average by about $1,068 in constant 1999 dollars, or by 4.1 percent an- 
nually. The average annual rate of increase in in-state undergraduate tuition was highest over the 
period 1990-91 to 1994—95 at 6.3 percent, and lowest (2.2 percent) over the most recent sub- 
period, 1994-95 to 1997-98 (table 4). Neither total headcount fall enrollment nor FTE first-time 
enrollment at this group of institutions changed over the period, while FTE fall enrollment did 
increase slightly, by 0.4 percent annually (table 5). 

Tuition revenue made up a substantial proportion of total E&G revenue at research/doctoral 
institutions, 21.9 percent on average, and it grew at one of the highest rates of average annual in- 
crease among the various sources of revenue, at 4.4 percent. In comparison, total E&G revenue 
increased annually by 1.5 percent. Over the period 1988-89 to 1997-98, tuition revenue per FTE 
student increased on average by $1,682 in constant 1999 dollars, while E&G revenue per FTE 
increased by $2,686. Another important source of revenue for research/doctoral institutions was 
federal grants and contracts revenue, which made up 16.9 percent of total E&G revenue on aver- 
age and increased annually by 2.3 percent. Nevertheless, research/doctoral institutions continued 
to rely more on revenue from state appropriations than on tuition revenue or federal grants and 
contracts; state appropriations revenue made up 42.6 percent of total E&G revenues on average. 
Despite this fact, state appropriations revenue at research/doctoral institutions decreased annually 
by about 1 percent in real dollars during this period. 

As a result of the differing rates of change of various revenue categories, the composition 
of E&G revenue at research/doctoral institutions changed over the period. For example, on aver- 
age tuition revenue accounted for 18.4 percent of E&G revenue in 1988-89, but tuition revenue 
grew to 23.8 percent of the total in 1997-98, an increase of 5.4 percentage points. Conversely, 
the proportion of revenue from state appropriations decreased by 9.8 points, from 48.7 percent to 
38.9 percent of the total, over the same time period (table 6). 
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Table 5. — Average change in price, enrollment, revenue, and expenditures at public research/doctoral 
institutions: 1988-89 tol997-98 





Average 
change, in 
constant 1999 
dollars 


Average annual 
percentage 
change 


Proportion of 
total revenues/ 
expenditures, 
on average 


Proportion of 
total E&G 
revenues/ 
expenditures, 
on average 


In-State undergraduate tuition for FY, FT students 


$1,068 


4.1 






In-state graduate tuition 


1,285 


4.3 








Out-of-state undergraduate tuition 


3,238 


4.6 


— 


— 


Total fall enrollment 





0.0* 






FTE fall enrollment 


— 


0.4 








FTE first time enrollment 


— 


0.0* 


— 


— 


Revenue (per FTE) by source: 


Tuition 


1,682 


4.4 


17.2 


21.9 


Federal appropriations 


-50 


-2.9 


0.7 


0.9 


State appropriations 


-825 


-1.0 


33.4 


42.6 


Local appropriations 


1 


2.4 


0.1 


0.1 


Federal grants and contracts 


677 


2.3 


13.2 


16.9 


State grants and contracts 


184 


3.9 


2.1 


2.7 


Local grants and contracts 


20 


5.6 


0.3 


0.4 


Private gifts, grants, and contracts 


508 


4.2 


5.2 


6.7 


Endowment income 


31 


2.4 


0.6 


0.8 


Sales and services of educational activities 


199 


2.9 


3.1 


3.9 


Other 


262 


4.4 


2.5 


3.2 


Auxiliary enterprises 


478 


2.0 


10.5 





Hospital 


389 


1.8 


10.9 





Independent operations 


-22 


-2.9 


0.2 


— 


Total revenue 


3,568 


1.6 


100.0 





E&G revenue 


2,686 


1.5 


— 


100.0 


Expenditures (per FTE) by function: 


Instruction 


615 


1.0 


28.0 


35.6 


Research 


643 


1.9 


14.9 


19.0 


Public service 


283 


2.4 


5.2 


6.6 


Academic support 


283 


1.7 


7.3 


9.3 


Student services 


132 


1.7 


3.3 


4.2 


Institutional support 


150 


1.1 


6.0 


7.7 


Plant operations/maintenance 


-41 


-0.3 


5.7 


7.3 


Scholarships and fellowships 


544 


4.5 


5.4 


6.9 


Mandatory transfers 


118 


4.3 


1.3 


1.6 


Nonmandatory transfers 


102 


4.9 


1.4 


1.8 


Auxiliary enterprises 


457 


1.9 


10.7 


— 


Hospital 


331 


1.5 


10.6 





Independent operations 


-17 


-2.6 


0.2 





Total expenditures 


3,602 


1.6 


100.0 





Total E&G 


2,818 


1.2 





100.0 


Institutional scholarships and fellowships 


290 


8.1 


— 


— 



N= 135 



— Not applicable. 

* Value rounds to less than . 1 percent. 

NOTE: Percentages may not sum to 100 due to rounding. Dollar amounts were converted to constant 1999 dollars using the CPl-U 
( 1982-84 = 100) before annual changes were calculated. Average percentage changes were calculated as averages of the annual 
changes. All revenue and expenditure categories are per full-time equivalent (FTE) student. Shares of total revenues and expenditures 
were calculated as averages over the ten-year period. 

SOURCE: U.S. Department of Education, National Center for Education Statistics, Integrated Postsecondary Education Data System 
(IPEDS), Full Collection Years 1989 to 1998. 
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Table 6. — Percentage composition of E&G revenue and expenditure at public research/doctoral institutions, on average: 1988-89 to 1997-98 

1988-89 1989-90 1990-91 1991-92 1992-93 1993-94 1994-95 1995-96 1996-97 1997-98 



Chapter III: Revenues, Expenditures, and Prices at Public Institutions 



tn o 



jcooNcnioON— ^c»o 
’o^oior^OTfrn 



00 

cn 



O 

O 



OS 00 CN 
cn O OS O 
<N m 



p os rn Os — ^ 
cN o p^ o cn 



o 

o 



p«*oqvn-Hpp'^p^oqpsop 

cnoosop^cnosdo'^rno 






C'jpvn-Hvnp'^vnr^o 
cnooop^cNOsbO'^ 
cs Tt ^ 



m 

CN 



Os 00 -H 

d o d 



\q p^ 
P^ <N 



Tt p p** p -H 

d so d d d 



o 

o 



o 

o 



p P Tt -H p p 

oi d d d d (N 

CN Tt -H 



p p — j 

d d d d P^ 



Tt P^ p p oo p 
d so d oi d 
o 



Tt so p ^ oo p 
d so d ^ oi d 
o 



ppp^^pTtppppp 

osdvndsdddsdddpNid 

-H Tt O 



P P Tt -H 

Os d d d SO cN d 

^ Tj- ^ 



p^tTtppppp 

‘ so d d d d 
o 



oodooddddddddd 

-H Tt -H O 



c 

o 



c 

o 



cx 

o 

l-H 

cx 

cx 

cd 

13 



CJ 

cd 

tl 

g c 8 

o -S c 

'■s .2 « 

Ui c/3 

fe- §- C 

2 £ 2 
o. cx 
^ cx 

cd 



CJ 

cd 

tl 

^ 8 

y T3 

S = 



ed 

C 

p 

’■«— I 

a 

o 

3 

T3 

<U 



CX 

cd 



O ^ 

•S 2 

PU C/D 



^ 2 
cd OD 
O O 

’S B 

fi, C/D 



c 
o 
o 

T3 
C 
cd 

^ (A 
c ^ 
2 *5b 

00 o 

o > 
o ’c: 
d Dh 



A 

c 6 

S 8 

00 c 



T3 

c 

cd 

(/i 

p 

cd 

C/D 



(D 

3 

C 

(U 

> 

o 

w 



p p p p 
rt 00 so Os Tj- 
m 



p p p p p 

so d d d d 
o 



pppTfppppppp 

dodsoosTfdsodddd 



p^pTfCNp pTfppp 

'^ossbosTtdsddddd 
m ^ O 



lOTfSOCNCNTfOCNP^P^O 



mossoosTtp^p^p^ 
m — H 



pppCNCNpCNpppp 

dossoosTtdddd-^d 
m ^ O 



pcNppCNTf^pppp 

dossoosTtdddddd 



p^ppppppppcNp 
vnossdosTtddsdddd 
m ^ O 



pppCNCNppCNppp 

soossdosTtddsbd^d 
CO ^ o 



TfpTtTtcNppP'^pp 

sDoosbosTtddsoddd 



pTt^tpCNpppTtpp 

00 00 d d d d 



so 00 so os Tt 

CO ^ 



c 

o 



t; 

O c/3 
CX (D 
(D CX U 
*' 3 



t: 

o 

cx 

cx 

3 



H c /3 

8 .s- 

cd J= 

c ^ 
B ^ 
S ^ 

B 

e ^ 

T 3 

- ■§ 






3 

cd 

tJ P 



cd 



c /3 -iJ ^ 



c /3 



, C/3 



C /3 



u 
c9 

<D 3 



3 .2 

■P c/i _0 



B 

<D 
T3 
Cd 



3 CJ Cd 

•S c 1 



£pc;pl,<co£Ec/d 



cd 

i3 O C 

is (D 

O ^ X 
H C D 

« 2 ro 

5 J w 
S 2 " 



0/ 



o 

o 



oo 

I 

<N 



cu 

u 



00 

c 



o 

'3 

Os 

Os ^ 
Os C 
^ dJ 



O 

Q 



II o 



% 

XJ 



0/ 

>- 

c 

o 



o 

U 



[X. 

Q 

PU 

cu 



>. 

c/3 

cd 

cd 

Q 

c 

o 



s 



*3 

3 

O 



e 3 

S3 c« 

Cd t/) ^ 



C CJj 

II 

-o c 

S dj 

3 13 

(D > 

§ I 

CJ dJ 

2 p 
dJ 2 



CX 

dJ 



<L> 

’C 
o 

tjn 

W) dJ 

.S td 

t3 o 

S P 



2 -g 

flj dJ 

^ g- 

o ^ 

o § 

2 u 

S I 

3 y 

CO > 

dJ 

O 

c ^ 

S "S 

u c« 

2f ”3 

Cd CJ 

C Id 



(U 

PQ c/3 



o 

cu 

'3 

<u 

cd 



2 

c 

o 



s 



c 

d^ 

u 

13 

c 

o 

cd 

Z 

c 

o 



s 



c 



D, 

dJ 

Q 

c/3 

P 

PU 

U Od 
0^ On 
3 ON 

g i 



CO 



m 

lO 




31 



Chapter III: Revenues, Expenditures, and Prices at Public Institutions 



Instruction expenditures, which primarily consist of spending on faculty salaries and bene- 
fits, represented the largest proportion of total E&G expenditures at research/doctoral institu- 
tions, 35.6 percent on average, followed by externally funded research expenditures at 19.0 
percent. Instruction expenditures increased at a slightly slower annual rate than did E&G expen- 
ditures as a whole, 1.0 percent in real dollars, compared to 1.2 percent on average. The expendi- 
ture category of scholarships and fellowships — specifically, institutional scholarships and 
fellowships — was one of the fastest growing categories. Institutional scholarships and fellow- 
ships increased annually by 8.1 percent, with an increase of $290 per FTE student in constant 
1999 dollars over the whole period (table 5). Within this pattern of change, the composition of 
E&G expenditure at research/doctoral institutions also shifted between 1988-89 and 1997-98. 
On average, instruction expenditures as a percentage of total E&G expenditures decreased by 1.9 
percentage points, from 36.6 percent to 34.7 percent. Meanwhile, scholarships and fellowships as 
a proportion of total E&G expenditures increased by 1.8 percentage points, from 5.9 percent to 
7.7 percent of the total (table 6). 

Public Comprehensive Institutions 

The sub-group of 221 public comprehensive institutions comprised 13 percent of under- 
graduate enrollment at all public and private not-for-profit institutions in fall 1997. Over the pe- 
riod 1988-89 to 1997-98, in-state undergraduate tuition at comprehensive institutions increased 
by 4.2 percent annually, with the highest rate of increase over the period 1990-91 to 1994-95 at 
6.3 percent, and lowest (2.4 percent) over the first sub-period, 1988-89 to 1990-91 (table 4). At 
the same time, both total headcount and FTE fall enrollment at these schools increased by 
slightly less than 1 percent annually, whereas FTE first-time enrollment decreased on average by 
0.6 percent annually (table 7). 

On average, tuition revenue made up 28.3 percent of total E&G revenue at comprehensive 
institutions, with an average inflation-adjusted annual increase of 4.8 percent. In comparison, to- 
tal E&G revenue increased annually by 1.2 percent in real dollars. These schools continued to 
rely more on revenue from state appropriations than on tuition revenue, with state appropriations 
revenue making up over half of total E&G revenues. Nonetheless, state appropriations revenue 
decreased annually by about 1.2 percent in real dollars during this period. Revenue from federal 
grants and contracts constituted the third largest proportion of E&G revenue at comprehensive 
institutions, on average 10.8 percent (table 7). 

The composition of E&G revenue at comprehensive institutions changed over the period 
1988-89 to 1997-98, particularly as a result of the rates of change in tuition and state appropria- 
tions revenue. On average, tuition revenue accounted for 22.7 percent of E&G revenue in 
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Table 7. — Average change in price^ enrollment^ revenue^ and expenditures at public comprehensive 



institutions: 1988-89 to 1997-98 










Proportion of 




Average 




Proportion of 


total E&G 




change, in 


Average annual 


total revenues/ 


revenues/ 




constant 1999 


percentage 


expenditures. 


expenditures. 




dollars 


change 


on average 


on average 


In-state undergraduate tuition for FY, FT students 


$906 


4.2 


— 


— 


In-state graduate tuition 


1,053 


4.5 


— 


— 


Out-of-state undergraduate tuition 


2,554 


4.6 


— 


— 


Total fall enrollment 


— 


0.6 


— 


— 


FTE fall enrollment 


— 


0.7 


— 


— 


FTE first time enrollment 


— 


-0.6 


— 


— 


Revenue (per FTE) by source: 










Tuition 


1,245 


4.8 


24.5 


28.3 


Federal appropriations 


20 


17.5 


0.2 


0.2 


State appropriations 


-653 


-1.2 


44.1 


50.9 


Local appropriations 


-10 


-5.8 


0.1 


0.2 


Federal grants and contracts 


197 


1.9 


9.4 


10.8 


State grants and contracts 


167 


6.3 


2.6 


3.0 


Local grants and contracts 


-3 


-1.0 


0.2 


0.2 


Private gifts, grants, and contracts 


94 


4.9 


1.8 


2.1 


Endowment income 


11 


5.0 


0.2 


0.3 


Sales and services of educational activities 


49 


3.4 


1.5 


1.7 


Other 


42 


2.1 


2.0 


2.3 


Auxiliary enterprises 


169 


1.1 


13.4 


— 


Hospital 


0 


0.0 


0.0 


— 


Independent operations 


0* 


0.9 


0.1 


— 


Total revenue 


1,300 


1.2 


100.0 


— 


E&G revenue 


1,159 


1.2 


— 


100.0 


Expenditures (per FTE) by function: 










Instruction 


240 


0.6 


36.3 


42.1 


Research 


79 


3.2 


2.3 


2.6 


Public service 


112 


4.0 


2.6 


3.1 


Academic support 


152 


1.8 


7.8 


9.1 


Student services 


178 


2.5 


6.5 


7.5 


Institutional support 


107 


1.0 


10.3 


12.0 


Plant operations/maintenance 


-57 


-0.6 


8.1 


9.4 


Scholarships and fellowships 


377 


3.6 


9.5 


11.0 


Mandatory transfers 


15 


1.3 


1.5 


1.7 


Nonmandatory transfers 


23 


8.3 


1.2 


1.4 


Auxiliary enterprises 


153 


1.0 


13.8 


— 


Hospital 


0 


0.0 


0.0 


— 


Independent operations 


-4 


0.6 


0.1 


— 


Total expenditures 


1,374 


1.3 


100.0 


— 


Total E&G 


1,239 


0.9 


— 


100.0 


Institutional scholarships and fellowships 


154 


7.7 


— 


— 



N = 221 

— Not applicable. 

* Value rounds to less than $1 . 

NOTE: Percentages may not sum to 100 due to rounding. Dollar amounts were converted to constant 1999 dollars using the CPI-U 
(1982-84 = 100) before annual changes were calculated. Average percentage changes were calculated as averages of the annual 
changes. All revenue and expenditure categories are per full-time equivalent (FTE) student. Shares of total revenues and expenditures 
were calculated as averages over the ten-year period. 

SOURCE: U.S. Department of Education, National Center for Education Statistics, Integrated Postsecondary Education Data System 
(IPEDS), Full Collection Years 1989 to 1998. 
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1988—89 but grew to 31.1 percent of the total in 1997-98, an increase of 8.4 percentage points. 
The proportion of revenue from sources such as federal and state grants and contracts and private 
gifts, grants, and contracts also increased slightly. At the same time, revenue from state appro- 
priations decreased from 58.4 percent to 47.0 percent of the total, a decrease of 11.4 percentage 
points (table 8). 

On the expenditure side, instruction expenditures constituted the largest proportion of total 
E&G spending at comprehensive institutions, 42.1 percent on average, followed by expenditures 
for institutional support (12.0 percent) and expenditures for scholarships and fellowships (11.0 
percent). Scholarships and fellowships — specifically, institutional scholarships and fellow- 
ships — was one of the fastest growing expenditure categories; institutional scholarships and fel- 
lowships increased annually by 7.7 percent, with an increase of $154 per FTE student in constant 
1999 dollars over the period (table 7). Given these differences, the composition of E&G expen- 
ditures also changed: in particular, instruction expenditures decreased by 2.5 percentage points, 
and plant operations and maintenance expenditures fell by 1.6 points. Expenditures for scholar- 
ships and fellowships as a proportion of the total increased by 2.2 percentage points (table 8). 

Public Bachelor’s Institutions 

The sub-group of 66 public bachelor’s institutions comprised 1.6 percent of undergraduate 
enrollment at all public and private not-for-profit institutions in fall 1997. At public bachelor’s 
institutions, in-state undergraduate tuition increased by about $953 in constant 1999 dollars over 
the period 1988-89 to 1997-98 and increased annually by 4.3 percent on average. As at the other 
groups of institutions, the average annual rate of increase in tuition was highest over the period 
1990-91 to 1994—95, at 5.3 percent; the rate was lowest (3.5 percent) over the most recent sub- 
period, 1994—95 to 1997-98 (table 4). Enrollment at these schools increased over the period 
1988-89 to 1997-98, with total headcount and FTE fall enrollment increasing annually by 
slightly more than 1 percent and FTE first-time enrollment increasing at a slightly lower average 
rate, 0.6 percent (table 9). 

Bachelor’s institutions continued to rely more on revenue from state appropriations than on 
tuition revenue, with state appropriations revenue making up 47.1 percent of total E&G revenues 
on average. However, state appropriations revenue was flat over the period 1988-89 to 1997-98. 
Tuition revenue, on the other hand, made up a smaller percentage of total E&G revenue on aver- 
age (28.9 percent) but had the second highest rate of average annual increase among the various 
sources of revenue, at 4.9 percent in real dollars (private gifts, grants, and contracts had the high- 
est rate of annual increase, 8.8 percent, but made up only 2.5 percent of E&G revenue on 
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Table 8. — Percentage composition of E&G revenue and expenditure at public comprehensive institutions, on average: 1988-89 to 1997-98 

1988-89 1989-90 1990-91 1991-92 1992^93 1993-94 1994-95 1995-96 1996-97 1997 ~ 
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Table 9. — Average change in price, enrollment, revenue, and expenditures at public bachelor's institutions: 
1988-89 to 1997-98 





Average 
change, in 
constant 1999 
dollars 


Average 

annual 

percentage 

change 


Proportion of 
total revenues/ 
expenditures, 
on average 


Proportion of 
total E&G 
revenues/ 
expenditures, 
on average 


In-State undergraduate tuition for FY, FT students 


$953 


4.3 






In-state graduate tuition 


887 


3.6 








Out-of-state undergraduate tuition 


2,631- 


5.0 


— 


— 


Total fall enrollment 




1.2 






FTE fall enrollment 





1.3 





_ 


FTE first time enrollment 


— 


0.6 


— 


— 


Revenue (per FTE) by source: 


Tuition 


1,193 


4.9 


24.9 


28.9 


Federal appropriations 


-3 


0.1 


0.2 


0.2 


State appropriations 


-62 


0.0* 


40.5 


47.1 


Local appropriations 


-170 


-19.5 


0.6 


0.7 


Federal grants and contracts 


50 


0.5 


11.2 


13.0 


State grants and contracts 


96 


3.5 


2.8 


3.3 


Local grants and contracts 


-4 


-1.7 


0.1 


0.2 


Private gifts, grants, and contracts 


173 


8.8 


2.1 


2.5 


Endowment income 


-4 


-0.6 


0.4 


0.4 


Sales and services of educational activities 


36 


3.1 


1.3 


1.5 


Other 


34 


2.1 


1.9 


2.2 


Auxiliary enterprises 


119 


0.8 


14.2 





Hospital 


0 


0.0 


0.0 





Independent operations 


0 


0.0 


0.0 





Total revenue 


1,485 


1.4 


100.0 





E&G revenue 


1,338 


1.5 


— 


100.0 


Expenditures (per FTE) by function: 


Instruction 


378 


1.1 


32.8 


38.5 


Research 


12 


1.4 


1.1 


1.2 


Public service 


141 


4.7 


2.9 


3.4 


Academic support 


148 


2.0 


7.3 


8.6 


Student services 


215 


2.8 


7.4 


8.7 


Institutional support 


77 


0.7 


10.8 


12.7 


Plant operations/maintenance 


6 


0.1 


8.6 


10.0 


Scholarships and fellowships 


298 


2.5 


12.1 


14.2 


Mandatory transfers 


112 


8.6 


1.3 


1.6 


Nonmandatory transfers 


20 


13.0 


0.9 


1.1 


Auxiliary enterprises 


189 


1.2 


14.7 





Hospital 


0 


0.0 


0.0 





Independent operations 


0 


0.0 


0.0 


— 


Total expenditures 


1,597 


1.6 


100.0 





Total E&G 


1,435 


1.3 





100.0 


Institutional scholarships and fellowships 


149 


8.0 


— 


— 



N = 66 



— Not applicable. 

*Value rounds to less than . 1 percent. 

NOTE: Percentages may not sum to 100 due to rounding. Dollar amounts were converted to constant 1999 dollars using the CPI-U 
(1982-84 = 100) before annual changes were calculated. Average percentage changes were calculated as averages of the annual 
changes. All revenue and expenditure categories are per full-time equivalent (FTE) student. Shares of total revenues and expenditures 
were calculated as averages over the ten-year period. 

SOURCE: U.S. Department of Education, National Center for Education Statistics, Integrated Postsecondary Education Data System 
(IPEDS), Full Collection Years 1989 to 1998. 
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average). Revenue from federal grants and contracts constituted the third largest proportion of 
E&G revenue at bachelor’s institutions, 13.0 percent on average (table 9). 

These varying trends resulted in changes in the composition of E&G revenue at bachelor’s 
institutions. As a proportion of E&G revenue, tuition revenue accounted for 23.4 percent in 
1988-89 but increased to 31.5 percent of the total in 1997-98, a rise of 8.1 percentage points. 
The proportion of revenue from private gifts, grants, and contracts increased slightly, by 1.3 per- 
centage points. Conversely, revenue from state appropriations decreased by 6.9 percentage 
points, and the proportion of revenue from federal grants and contracts also decreased slightly 
(table 10). 

Instruction expenditures constituted the largest proportion of total E&G expenditures at 
bachelor’s institutions, 38.5 percent on average, but instruction expenditures increased at a 
slightly slower inflation-adjusted annual rate than did E&G expenditures as a whole, 1.1 percent 
compared to 1.3 percent. The next largest proportions of total expenditures were scholarships and 
fellowships (14.2 percent), institutional support (12.7 percent), and expenditures for plant opera- 
tions and maintenance (10.0 percent). Although institutional scholarships and fellowships in- 
creased annually by 8.0 percent, expenditures for institutional support and plant operations and 
maintenance had average annual increases of less than 1 percent (table 9). These trends led to 
shifts in the composition of E&G expenditures: on average, the proportion of instruction expen- 
ditures decreased by 1.6 percentage points, and the proportions of institutional support and plant 
operations and maintenance expenditures also fell slightly. The proportion of expenditures for 
scholarships and fellowships rose slightly, as did the proportions of student services expenditures 
(table 10). 

Public 2-year Institutions 

The sub-group of 813 public 2-year institutions comprised 35.3 percent of undergraduate 
enrollment at all public and private not-for-profit institutions in fall 1997. Over the period 1988- 
89 to 1997-98, in-district undergraduate tuition at 2-year institutions increased by about 3.6 per- 
cent annually, while in-state undergraduate tuition increased by 3.4 percent annually. On average, 
total headcount fall enrollment at 2-year institutions increased, by 1.4 percent annually, while 
FTE fall enrollment increased by 1.1 percent annually. On the other hand, FTE first-time enroll- 
ment decreased on average by 1.9 percent annually (table 1 1). 

Two-year institutions relied less on tuition revenue in comparison to 4-year institutions, 
with tuition making up 19.9 percent of total E&G revenue on average. However, tuition revenue 
had an annual rate of increase of 2.9 percent in real dollars, compared to total E&G revenue. 
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Table 10. — Percentage composition of E&G revenue and expenditure at public bachelor's institutions, on average: 1988-89 to 1997-98 

1988-89 1989-90 1990-91 1991-92 1992-93 1993-94 1994-95 1995-96 1996-97 1997-98 
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NOTE: Percentages may not sum to 100 due to rounding. Dollar amounts were converted to constant 1999 dollars using the CPI-U (1982-84 = 100) before percentage 
shares were calculated. All revenue and expenditure categories are per full-time equivalent (FTE) student. 

SOURCE: U.S. Department of Education, National Center for Education Statistics, Integrated Postsecondary Education Data System (IPEDS), Full Collection Years 1989 
to 1998. 
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Table 11. — Average change in price, enrollment, revenue, and expenditures at public 2-year institutions: 
1988-89 to 1997-98 





Average 
change, in 
constant 1999 
dollars 


Average 

annual 

percentage 

change 


Proportion of 
total revenues/ 
expenditures, 
on average 


Proportion of 
total E&G 
revenues/ 
expenditures, 
on average 


In-district undergraduate tuition for FY, FT students 


$396 


3.6 


— 


— 


In-state undergraduate tuition for FY, FT students 


479 


3.4 


— 


— 


Out-of-state undergraduate tuition 


1,154 


3.4 


— 


— 


Total fall enrollment 





1.4 








FTE fall enrollment 


— 


1.1 


— 


— 


FTE first time enrollment 


— 


-1.9 


— 


— 


Revenue (per FTE) by source: 


Tuition 


436 


2.9 


18.7 


19.9 


Federal appropriations 


4 


4.5 


0.6 


0.6 


State appropriations 


-570 


-1.2 


39.4 


41.7 


Local appropriations 


-517 


-3.2 


14.1 


14.9 


Federal grants and contracts 


261 


2.8 


12.3 


13.0 


State grants and contracts 


47 


2.1 


4.2 


4.4 


Local grants and contracts 


-13 


-1.4 


0.6 


0.6 


Private gifts, grants, and contracts 


-98 


-2.4 


1.1 


1.1 


Endowment income 


-7 


-2.8 


0.2 


0.2 


Sales and services of educational activities 


16 


3.8 


0.6 


0.6 


Other 


-165 


-3.6 


2.8 


3.0 


Auxiliary enterprises 


-418 


-4.5 


6.6 


— 


Hospital 


0 


0.0 


0.0 


— 


Independent operations 


-13 


-7.5 


0.2 


— 


Total revenue 


-51 


0.1 


100.0 


— 


E&G revenue 


-604 


-0.4 


— 


100.0 


Expenditures (per FTE) by function: 


Instruction 


-444 


-0.9 


41.2 


44.1 


Research 


-7 


-6.1 


0.1 


0.1 


Public service 


-40 


-1.4 


2.2 


2.3 


Academic support 


77 


1.4 


7.1 


7.6 


Student services 


31 


0.7 


8.6 


9.2 


Institutional support 


-73 


-0.3 


13.4 


14.3 


Plant operations/maintenance 


-72 


-0.8 


8.8 


9.5 


Scholarships and fellowships 


346 


4.3 


10.5 


11.2 


Mandatory transfers 


10 


2.9 


0.5 


0.6 


Nonmandatory transfers 


22 


4.4 


1.0 


1.0 


Auxiliary enterprises 


12 


0.3 


6.3 


— 


Hospital 


0 


0.0 


0.0 


— 


Independent operations 


-13 


-6.9 


0.2 


— 


Total expenditures 


-151 


0.4 


100.0 


— 


Total E&G 


191 


-1.2 


— 


100.0 


Institutional scholarships and fellowships 


107 


6.8 


— 


— 



N = 813 

— Not applicable. 



NOTE: Percentages may not sum to 100 due to rounding. Dollar amounts were converted to constant 1999 dollars using the CPI-U 
(1982-84 = 100) before annual changes were calculated. Average percentage changes were calculated as averages of the annual 
changes. All revenue and expenditure categories are per full-time equivalent (FTE) student. Shares of total revenues and expenditures 
were calculated as averages over the ten-year period. 

SOURCE: U.S. Department of Education, National Center for Education Statistics, Integrated Postsecondary Education Data System 
(IPEDS), Full Collection Years 1989 to 1998. 
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which decreased annually by 0.4 percent. Two-year institutions continued to draw primarily on 
revenue from state and local appropriations, which constituted 41.7 percent and 14.9 percent, re- 
spectively, of total E&G revenue. However, state and local appropriations revenue experienced 
average annual decreases over the period of 1.2 percent and 3.2 percent, respectively. Federal and 
state grants and contracts together made up 17.4 percent of total E&G revenue on average, and 
experienced annual increases over the period (table 11). 

As a result of these shifts, the composition of E&G revenue at 2-year institutions changed, 
with tuition and federal grants and contracts revenue increasing in proportion to state and local 
appropriations revenue. On average, tuition revenue accounted for 15.1 percent of E&G revenue 
in 1988-89 but increased to 20.7 percent of the total in 1997-98, an increase of 5.6 percentage 
points. Revenue from federal grants and contracts also increased as a proportion of E&G reve- 
nue, by 3.5 percentage points. Meanwhile, revenue from state and local appropriations decreased 
by 3.2 and 4.4 percentage points, respectively (table 12). 

Instruction expenditures constituted the largest proportion of total E&G expenditures at 2- 
year institutions, 44.1 percent on average, followed by expenditures for institutional support 
(14.3 percent), scholarships and fellowships (11.2 percent), expenditures for plant operations and 
maintenance (9.5 percent), and student services expenditures (9.2 percent). Many of these expen- 
diture categories experienced real annual decreases over the period 1988-89 to 1997-98, and 
E&G expenditures as a whole decreased by about 1.2 percent annually. Instruction expenditures, 
institutional support, and plant operations and maintenance had average annual decreases of 
slightly less than 1 percent. Conversely, institutional scholarships and fellowships increased an- 
nually by 6.8 percent, with an increase of $107 per FTE student in constant 1999 dollars over the 
period 1988-89 to 1997-98 (table 11). The composition of E&G expenditures also changed: on 
average, instruction expenditures decreased by 4.0 percentage points, while the proportion of ex- 
penditures for scholarships and fellowships grew by 3.9 percentage points (table 12). 



Model Results 

The results of the regression modeling for public institutions highlight several major find- 
ings for each institutional type. In each set of findings, “important” independent variables are re- 
ported in decreasing order of the portion of variation they account for after controlling for other 
factors. 
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Table 12. — Percentage composition of E&G revenue and expenditure at public 2-year institutions, on average: 1988-89 to 1997-98 

1988-89 1989-90 1990-91 1991-92 1992-93 1993-94 1994-95 1995-96 1996-97 1997-98 



Chapter 111: Revenues, Expenditures, and Prices at Public Institutions 






CN On p 

O O CN O 

o 



^ o ^ 

<N 



CN p Tf p NO 
' r<i ro Tt O 



(N Tf O p p p 

^ O O Tt rn iri o 

(N Tt ^ ^ 



o o ^ m m 
^ o o Tt Tt Tt o 



cs r-“ 

d d 



CN| r*- 
d d 



CN p p p 

d d d 
o 



Tfp^p^f^ppCNpp 
CS 



OOTfTfTfOOOO 

Tf ^ ^ 



■^pTtpTtpppcsr^p 

^dd^j-Tj-rnd^ddcN 



NO NO NO 

d d ^ Tt cn 

CN Tj- ^ ^ 



o NO On m tn oo 
d d d d CN 



pr^ppr^cNpppppp 

odd^^nT-iTtddddrnd 



pppCNp^tr-pcnpCN 

r^d^No^Tfddddrn 



trid^oooNTfdcN 



O O Tf o 
o 



c 

O t/3 
*03 C 

.2 .2 
‘C w 
D- ^ 
O C 
Ci- 



03 c3 



O 

o3 

d 

c 

o 

o 

T3 

C 

o3 



o3 

C 

o 

u 

3 

T3 

O 



CX 

d 


Ui 

CL 


CL 

CL 


l-H 

0£) 


c 


d 

l-H 


‘5b 


13 


CL 

d 


d 


”d 


1-1 

OJO 


00 


w 




2 


”d 


o 


<D 


”d 


d 


73 

<u 


d 


u 

o 


T3 

<U 


d 


u 

q 


> 

‘C 


PX 


5o 






cJ5 




CX 



(O 

B 

o 

u 

c 

c 

<u 

s 

o 

TD 

C 



O 

3 

C 

<U 

> 

(U 



O 

J ^ ^ 



CN O 

rt 



por-;Tfo^r^^o 
CNodONTtONCNd^d 
^ ^ o 



P*— pp-^TtCNpp^p 
rndcNKoNTtONCNd»“^d 
^ ^ _ o 



fy^^(N|r-.V^rr)i/-jOOppp 
rodcNp^ONTtON^ddd 
^ ^ ^ o 



pCNCNppppi-Jppp 

rndcNp^ONTtONCNddd 

Tf ^ ^ o 



pCNCNpTfppTtppp 

rodcNr^ONTtONCNddd 



rodcNt^ONcnONCNd^d 



^ ^ m in 
^ d CN 



o CN NO 

ON Tt ON ^ 



Tf o o 
d — ^ d 
o 



00 

1 



dcNp^ocsTtONdd^d 
^ ^ o 



cn ^ 

<n d 
rt 



Tt ^ 

o6 Tt d 



NO ^ o 

On d ^ d 

O 



NO O 



r^pCNppCNppp 
cNi^ONinoNodddd 
— o 



t: 

O c/5 

CX (U 

cx o 
3 



O C 

w O 1^3 

y 13 - 

S “ 



"5 -e n 3 



<U 

o 

c 

o3 

c 

<u 

w 

C -S 

o 2 

S- E 

3^ 



cd 03 
C 1-1 

I ^ 

3 2 

‘S C 

c/5 Cd 

£ K 



. 2 - 

12 

c/5 

t-i 

T3 

S 

03 c3 

c/5 d 

cx 



c 

cd 

d 

>x 

Uh 

o 



T3 
c 
o 

■S p ^ 2 

I o 

h2 w 



a 03 
-3 cd 

S 



8. 

a 

,o 



Tt- 

OO 

I 

CN 

OO 

On 



OU 

U 



tJX) 

c 



o 

T3 

ON 

ON 

On 



C 

o 

u ^ 
o c 

*-> o 
S 3 
t: 

o _ 

sfe 

o 3 

> (D 

d > 



M 



<2 

Q T1 

. u-i S 

1 2 ^ 

C d 

2 S 

c 

2 o 
o J? 

^ s 

8 2 

^ 3 

2 ^ 

e g 

3 CX 

c/5 X 
.!-• O 

C 

e 

^ C 

S I 
SP « 



ID 42 

H 3 

Z o 



On 

OO 

On 

c/5 

QJ 

C 

o 



o 

U 



tx 

/-N 

00 

Q 

ID 

CL, 



>v 

00 

d 

c3 

Q 

c 

o 

t3 

u 

3 

s 

T3 

C 

o 

o 



o 

CX 

*3 



c 

o 



s 



U 

13 

c 

o 

c3 

Z 

c 

o 



a 



c 

o 

B 

CL 



00 

D 

ID 

y oo 

OC On 
2 
go 



CD 



CO 

CD 




41 



Chapter III: Revenues, Expenditures, and Prices at Public Institutions 



Public Research/Doctoral Institutions 

Together, the 12 variables in the regression model accounted for almost 40 percent of the 
variation in in-state undergraduate tuition at public research/doctoral institutions over the period 
1988-89 to 1997-98 (table 13). The model had the strongest “explanatory” power in the 1990-91 
to 1994-95 sub-period, during which time in-state undergraduate tuition was increasing the fast- 
est. Over the whole period, the most “important” variable associated with the change in tuition 
was: 



• Change in revenue from government appropriations. Institutions that experienced the 
greatest declines in appropriations (from all government sources) per FTE student typi- 
cally had larger increases in tuition. This variable accounted for 19 percent of the 
variation in the change in tuition, after accounting for the other independent variables. 
The change in government appropriations also was an “important” variable in the sub- 
periods 1988-89 to 1990-91 and 1990-91 to 1994-95. 

Other independent variables accounted for lower proportions of the variation in in-state un- 
dergraduate tuition over the period 1988-89 to 1997-98: 

• Change in non-student-related expenditures. In general, schools with greater increases 
in public services, academic and institutional support, and plant operations and main- 
tenance tended to have larger increases in in-state undergraduate tuition.^s This vari- 
able accounted for 4.5 percent of the variation in the change in tuition, after accounting 
for the other independent variables. 

• Change in instruction expenditures. Schools that had the largest increases in instruc- 
tion expenditures tended to have greater increases in in-state undergraduate tuition. 
This variable accounted for 4.5 percent of the variation in the change in tuition. 

• Change in other student-related expenditures. Similar to non-student-related expendi- 
tures, schools with greater increases in expenditures for academic support, institutional 
support, and plant operations and maintenance tended to have larger increases in in- 
state undergraduate tuition. This variable accounted for 3.6 percent of the variation in 
the change in tuition. 

• Change in institutional scholarships and fellowships. In general, institutions with 
larger increases in institutional aid had greater increases in in-state undergraduate tui- 
tion. This variable accounted for 3.4 percent of the variation in the change in tuition. In 
the sub-period 1990-91 to 1994-95, the change in institutional scholarships and fel- 
lowships appeared particularly important, accounting for 10.6 percent of the variation 
in the dependent variable. 



^^One should note that expenditures for such items as academic support and institutional support can be both student-related 
and/or non-student-related; these expenditures were prorated based upon a simple formula in order to calculate the independent 
variables. See Appendix A for details. 
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Change in institutional scholarships and fellowships 0.238 0.349 3.4 0.011* 0.228 0.213 1.4 0.122 

Change in ratio of graduate to total enrollment -0.064 -203.935 0.0 0.892 0.145 1267.869 0.8 0.231 
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Chapter III: Revenues, Expenditures, and Prices at Public Institutions 



Public Comprehensive Institutions 

Over the period 1988-89 to 1997-98, the 12 independent variables in the regression model 
accounted for 42.4 percent of the variation in in-state undergraduate tuition at these schools. The 
model had the strongest “explanatory” power in the 1990-91 to 1994-95 sub-period, which is 
also the sub-period in which annual tuition increases were highest (table 14). The most important 
independent variables over the period 1988-89 to 1997-98, in terms of their association with 
changes in tuition, were the following: 

• Change in revenue from government appropriations. After taking into account the 
other independent variables, institutions that had the greatest declines in appropriations 
per FTE student typically had larger increases in tuition. This variable accounted for 
27.9 percent of the variation in the change in tuition, after accounting for the other in- 
dependent variables. The change in revenue from government appropriations remained 
an important variable in all three sub-periods. 

• Change in revenue from government grants and contracts. Schools with larger in- 
creases in these types of revenue tended to have smaller increases in in-state under- 
graduate tuition. This variable accounted for 13.5 percent of the variation in the change 
in tuition. 

• Change in instruction expenditures. Schools that had larger increases in instruction ex- 
penditures tended to have greater increases in in-state undergraduate tuition. This vari- 
able accounted for 12.5 percent of the variation in the change in tuition. Nevertheless, 
the change in instruction expenditures was not an important variable in any of the sub- 
periods. 

• Change in the amount by which E&G revenues exceeded/fell short of E&G expendi- 
tures. Institutions with larger decreases in the amount by which E&G revenues ex- 
ceeded expenditures tended to have larger increases in in-state undergraduate tuition. 
This variable accounted for 10.5 percent of the variation in the change in tuition. This 
variable was important primarily for the first two sub-periods. 

Other independent variables accounted for lower proportions of the variation in in-state un- 
dergraduate tuition, including: 

• Change in non-student-related expenditures. In general, schools with greater increases 
in these expenditures tended to have larger increases in undergraduate tuition. This 
variable accounted for 8.3 percent of the variation in the change in tuition, after ac- 
counting for the other independent variables. 

• Change in student services expenditures. Institutions that had greater increases in these 
expenditures tended to have larger increases in in-state undergraduate tuition. This 
variable accounted for 7.7 percent of the variation in the change in tuition. 
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Chapter III: Revenues, Expenditures, and Prices at Public Institutions 



• Change in philanthropic revenue. Schools with larger increases in revenue from en- 
dowment income and private gifts, grants, and contracts tended to have smaller in- 
creases in in-state undergraduate tuition, especially during the sub-period 1990-91 to 
1994-95. This variable accounted for 3.6 percent of the variation in the change in tui- 
tion. 

• Change in other student-related expenditures. Similarly to non-student-related expen- 
ditures, schools with greater increases in expenditures for academic support, institu- 
tional support, and plant operations and maintenance tended to have larger increases in 
in-state undergraduate tuition. This variable accounted for 3.4 percent of the variation 
in the change in tuition. 

Public Bachelor’s Institutions 

Despite the relatively small number of institutions in this group, the 12 variables in the re- 
gression model accounted for over 60 percent of the variation in in-state undergraduate tuition 
over the period 1988-89 to 1997-98. The model had the strongest “explanatory” power in the 
1990-91 to 1994-95 sub-period, but did not fit well in the 1988-89 to 1990-91 sub-period^^ (ta- 
ble 15). The most important independent variables over the whole period, in terms of their asso- 
ciation with changes in tuition, were the following: 

• Change in revenue from government appropriations. After taking into account the 
other variables, institutions that had the greatest declines in appropriations per FTE 
student typically had larger. increases in tuition. This variable accounted for 23.1 per- 
cent of the variation in the change in tuition, after accounting for the other independent 
variables. The change in revenue from government appropriations was particularly im- 
portant in the last two sub-periods. 

• Change in instruction expenditures. Schools that had greater increases in instruction 
expenditures tended to have larger increases in in-state undergraduate tuition. This 
variable accounted for 18.7 percent of the variation in the change in tuition. 

• Change in the amount by which E&G revenues exceeded/fell short of E&G expendi- 
tures. Bachelor’s institutions with larger decreases in the amount by which E&G reve- 
nues exceeded expenditures tended to have larger increases in in-state undergraduate 
tuition. This variable accounted for 18 percent of the variation in the change in tuition. 

• Change in non- student-related expenditures. Schools with larger increases in these ex- 
penditures tended to have greater increases in in-state undergraduate tuition. This vari- 
able accounted for 10.2 percent of the variation in the change in tuition. 



^^This group of institutions had the lowest number of cases (66), which may have caused some problems for the modeling pro- 
cedures. Some influential outliers remained but could not be removed without reducing the number of cases further. 
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Other variables accounted for lower proportions of the variation in in-state undergraduate 
tuition: 

• Change in revenue from government grants and contracts. Schools with larger in- 
creases in these revenues tended to have smaller increases in in-state undergraduate 
tuition. This variable accounted for 7.6 percent of the variation in the change in tuition, 
after accounting for the other independent variables. 

• Change in philanthropic revenue. Schools that had larger increases in endowment in- 
come and private gifts, grants, and contracts tended to have smaller increases in in- 
state undergraduate tuition. This variable accounted for 6.8 percent of the variation in 
the change in tuition. 

• Change in institutional scholarships and fellowships. Contrary to the expected direc- 
tion, institutions with smaller increases in institutional aid appeared to have greater in- 
creases in in-state undergraduate tuition. This variable accounted for 4.4 percent of 
the variation in the change in tuition, after accounting for the other independent vari- 
ables. 

• Change in other student-related expenditures. Like non-student-related expenditures, 
bachelor’s institutions with greater increases in expenditures for academic support, in- 
stitutional support, and plant operations and maintenance tended to have larger in- 
creases in in-state undergraduate tuition. This variable accounted for 4.1 percent of the 
variation in the change in tuition. The change in other student-related expenditures be- 
came an important variable during the 1990-91 to 1994-95 sub-period, accounting for 
34.2 percent of the variance. 

Public 2-year Institutions 

When the regression model was applied to 2-year institutions, the 1 1 independent variables 
(the graduate enrollment measure was not included) accounted for only 7.3 percent of the varia- 
tion in in-district undergraduate tuition over the period 1988-89 to 1997-98. As with the other 
groups of institutions, the model had the strongest “explanatory” power in the 1990-91 to 1994- 
95 sub-period, during which time tuition was increasing the fastest (table 16). In general, how- 
ever, the variables in the model left most of the variation in tuition changes unexplained. Al- 
though some of the independent variables had relationships with the change in tuition, the 
associations were relatively small. Similar findings characterized the analyses of the three sub- 
periods, where generally the proportions of the variation explained were low. This group of in- 
stitutions had the largest number of cases, allowing factors to have a relationship with the de- 
pendent variable yet at the same time account for small proportions of the variance. Variables 



appears that institutional aid is acting as a suppressor variable, i.e., a variable that changes the prediction value of another 
variable (or set of variables) by its inclusion in the regression equation. This could have resulted from a disordinal interaction 
effect (in which the direction of a relationship between two variables is different depending on the value of some other variable), 
it could be a statistical artifact of the sample, or the model could be misspecified. 
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Table 16. — Coefficients for the regression of the change in in-district, full-time, full-year, undergraduate tuition on selected revenue and expenditure 
variables for public 2-year institutions — Continued 

Time period 1990-91 to 1994-95 1994-95 to 1997-98 
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Table 16. — Coefficients for the regression of the change in in-district, full-time, full-year, undergraduate tuition on selected revenue and expenditure 
variables for public 2-year institutions — Continued 

Time period 1990-91 to 1994^95 1994-95 to 1997-98 ~ 
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that accounted for some of the variation in in-district undergraduate tuition over the period 1988- 
89 to 1997-98 include the following: 

• Change in revenue from government appropriations. After taking into account the 
other variables, institutions with greater declines in appropriations per FTE student had 
slightly larger increases in tuition. This variable accounted for 2.8 percent of the varia- 
tion in the change in tuition, after accounting for the other independent variables. 

• Change in student services expenditures. Schools with larger increases in these expen- 
ditures tended to have slightly smaller increases in in-district undergraduate tuition. 
This variable accounted for 2 percent of the variation in the change in tuition. 

• Change in revenue from government grants and contracts. Schools with larger in- 
creases in these revenues tended to have smaller increases in in-district undergraduate 
tuition. This variable accounted for 1.9 percent of the variation in the change in tuition. 

• Change in instruction expenditures . Schools that had greater decreases in instruction 
expenditures tended to have smaller increases in in-district undergraduate tuition. This 
variable accounted for 1.5 percent of the variation in the change in tuition. 

• Level of in-district undergraduate tuition in the base year. Institutions with higher lev- 
els of tuition in 1988-89 tended to have greater increases in tuition. This variable ac- 
counted for 1.2 percent of the variation in the change in tuition. 

A number of possible reasons may prevent this regression model from “explaining” the 
variation in changes in tuition at 2-year institutions. It is possible that the model is inappropri- 
ately specified for this group of institutions. Two-year institutions differ from 4-year institutions 
in many ways, but less research is available regarding their financing structures. Furthermore, 
this large group of institutions is a very diverse group, with substantial variations in governance, 
sources of funding, student characteristics, and other factors. It is also important to note that the 
selection criteria were slightly different for 2-year institutions, as the percentage of students who 
attended on a full-time basis was not used to exclude 2-year institutions from the panel, as it was 
for public 4-year institutions. 



Discussion 

Across all types of public institutions, the trend analysis found that, on average, in-state un- 
dergraduate tuition rose in inflation-adjusted terms and that gross tuition revenue accounted for 
increasing proportions of total E&G revenue over the period 1988-89 to 1997-98. On the other 
hand, state appropriations revenue made up decreasing proportions of total E&G revenue over 



1 

■^^Note that California institutions make up 7 percent of the universe of public 2-year institutions used for this analysis, and have 
a proportionate influence on the results of the model (California institutions also accounted for 14 percent of the total fall enroll- 
ment at public 2-year institutions in the universe in 1997-98). 
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the period and, in some cases, even experienced average annual declines. Nevertheless, in gen- 
eral, public institutions continued to rely more on revenue from state appropriations than on tui- 
tion revenue. On the expenditure side, instruction expenditures continued to constitute the largest 
proportion of total E&G expenditures, while institutional scholarships and fellowships was one 
of the fastest growing expenditure categories (see table 17). 

Table 17. — Summary of inflation-adjusted trends in tuition and selected revenue and expenditures categories 
at public institutions: 1988-89 to 1997-98 

Research/ Compre- 





doctoral 


hensive 


Bachelor's 


2 -year 


Average annual percent change in in-state undergraduate tuition 
for FY, FT students 


4.1 


4.2 


4.3 


3.4 


Tuition revenue: 










Average annual percent change 


4.4 


4.8 


4.9 


2.9 


Average proportion of total E&G revenue 


21.9 


28.3 


28.9 


19.9 


Percentage point change as a proportion of total E&G revenue 


5.4 


8.4 


8.0 


5.6 


State appropriations revenue: 










Average annual percent change 


-1.0 


-1.2 


0.0 


-1.2 


Average proportion of total E&G revenue 


42.6 


50.9 


47.1 


41.7 


Percentage point change as a proportion of total E&G revenue 


-9.8 


-11.3 


-6.9 


-3.2 


Instruction expenditures: 










Average annual percent change 


1.0 


0.6 


1.1 


-0.9 


Average proportion of total E&G expenditures 


35.6 


42.1 


38.5 


44.1 


Percentage point change as a proportion of total E&G 
expenditures 


-1.9 


-2.5 


-1.6 


-4.1 


Scholarships and fellowships expenditures: 










Average annual percent change 


4.5 


3.6 


2.5 


4.3 


Average proportion of total E&G expenditures 


6.9 


11.0 


14.2 


11.2 


Percentage point change as a proportion of total E&G 


1.7 


2.2 


1.0 


3.9 


expenditures 

Average annual percent change in institutional scholarships 


8.1 


7.7 


8.0 


6.8 



and fellowships 

NOTE: Dollar amounts were converted to constant 1999 dollars using the CPI-U (1982-84 = 100) before annual changes were 
calculated. Average percentage changes were calculated as averages of the annual changes. All revenue and expenditure 
categories are per full-time equivalent (FTE) student. Shares of total revenues and expenditures were calculated as averages 
over the ten-year period. 

SOURCE: U.S. Department of Education, National Center for Education Statistics, Integrated Postsecondary Education Data 
System (IPEDS), Full Collection Years 1989 to 1998. 
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These trends appear to be consistent with the findings of the correlational regression mod- 
els (see table 18). The change in tuition at public institutions over the period 1988-89 to 1997-98 
was clearly associated with changes in revenue from government appropriations, and state appro- 
priations comprised the majority of this revenue. The association between tuition and govern- 
ment appropriations at public institutions was not surprising given the results of prior research. 
The results suggest that changes in revenue from government appropriations are a greater pre- 
dictor of changes in tuition, particularly at public 4-year institutions, than other factors included 
in the models. 



Table 18. — Significant relationships with the change in in-state undergraduate tuition at public institutions: 
1988-89 to 1997-98 

Research/ Compre- 

doctoral hensive Bachelors 2-year 



Change in revenue from government appropriations 
Change in instruction expenditures 
Change in other student-related expenditures 
Change in revenue from government grants and contracts 
Change in non-student-related expenditures 
Change in institutional scholarships and fellowships 
Change in philanthropic revenue 
Change in student services expenditures 
Change in the amount by which E&G revenues exceed/fall 
short of E&G expenditures 

Level of in-state undergraduate tuition in base year 

Change in ratio of graduate to total enrollment 

Change in research expenditures 

♦Relatively strong relationship. 

♦♦Identified as “important.” 



* 

* 

* 



♦ 



* 






* 

* 



* 






* 



SOURCE: U.S. Department of Education, National Center for Education Statistics, Integrated Postsecondary Education Data 
System (IPEDS), Full Collection Years 1989 to 1998. 



According to the model results, the change in instruction expenditures also had a positive 
association with the change in tuition for each type of public institution, although this variable 
did not “explain” as much of the variation as did the change in state appropriations revenue. 
Other revenue and expenditure variables also had associations with the change in tuition at public 
institutions over the period 1988-89 to 1997-98, varying by type of institution. In addition, the 
variables associated with changes in tuition tended to differ among the sub-periods, and the 
amount of variation in the change in tuition accounted for by the independent variables was high- 
est for the 1990-91 to 1994-95 sub-period (the longest sub-period and the one in which in-state 



^^Although the proportions of variation in tuition changes accounted for by changes in appropriations and changes in instruction 
expenditures were closer for public bachelor’s institutions than for the other groups of public institutions. 
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undergraduate tuition levels weie rising the fastest) in each of the models. These differences 
among sub-periods suggest that any analysis of changes in tuition and financial variables needs to 
consider relationships between those variables over a long period of time in order to accurately 
portray change. 

The model results were consistent with the findings of the original GAO study, which ex- 
amined public 4-year institutions over the period 1989-90 to 1994-95 and found that the size of 
tuition increases was most strongly associated with the amount of change in revenue from non- 
tuition sources and certain expenditure categories. The most important variables in the GAO 
study, which together accounted for about half of the variation in changes in tuition, were: the 
change in government appropriations; the change in instruction expenditures; the change in reve- 
nue from grants, contracts, and other sources; the change in the amount by which revenues ex- 
ceeded or fell short of expenditures; the change in other student-related expenditures; the change 
in non-student-related expenditures; and the change in research expenditures. 

Finally, it is important to keep in mind that in several of these models — particularly for 
public 2-year institutions — the R-squared values are relatively low, with more of the variance in 
tuition changes remaining unexplained than “explained” by the variables included in the models. 
Tuition policies at public institutions are likely to be influenced by state and local policy deci- 
sions that were outside the parameters of this model, such as limits on enrollment and student aid 
practices. Nonetheless, the results of these models point to associations between variables that 
are consistent with the findings of previous research and contribute to an understanding of finan- 
cial patterns at public institutions. 
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This chapter focuses on the results of the second analytical component of the study, the 
trend analysis and modeling of expenditures, revenues, and prices for private not-for-profit 4- 
year institutions. The chapter describes changes over time in various expenditure and revenue 
categories as well as in tuition levels for private not-for-profit 4-year institutions. This chapter 
also presents the results of a structural model examining relationships at private not-for-profit 
institutions. 

Data and Methods 

In order to examine comparative changes over time, trend data on expenditures, revenues, 
enrollment, and prices were calculated for the period 1988-89 to 1995-96, using a panel of pri- 
vate not-for-profit 4-year institutions. These data capture both average, inflation-adjusted dollar 
changes over the whole period and average annual percentage changes. In addition, shifts in the 
composition of E&G revenues and expenditures are described. 

To better understand the statistical relationships between various factors and tuition, a 
structural model presented in a report by Westat Inc. and Pelavin Associates (1994) under con- 
tract with the TJ.S. Department of Education, An Analysis of Institutional Decision Making — Fi- 
nal Report on Estimation Results (hereafter referred to as the Westat/Pelavin model), was 
updated. The study developed a simultaneous equation model, which attempted to capture the 
factors influencing the supply of and demand for college placements and describe the competi- 
tive environments of private not-for-profit 4-year institutions over the period 1984 to 1989. The 
structure of the model allowed observed levels of tuition to be viewed as “equilibrium” prices at 
a specific point in time, while the equations also included various factors that were expected to 
influence schools’ and students’ decisions regarding enrollment.^^ jhe model assumed that prices 
and new enrollments simultaneously determine each other and are “endogenous” (jointly depend- 



^^“Equilibrium” prices occur at the point at which the demand and supply curves intersect, and where the quantity demanded is 
equal to the quantity supplied. The standard formulation of demand/supply curve equations places the quantity de- 
manded/supplied (new enrollments in this case) on the left side of the equations and price (tuition) on the right, where the quan- 
tity demanded/supplied is a function of price plus other factors. In order to focus on prices, the Westat/Pelavin model re- 
expressed the equations’ functional forms so that price is a function of enrollment plus other factors, leading to inverse de- 
mand/supply curves. 
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ent), while other factors included in the model were assumed to be “exogenous” (predetermined 
or derived externally). 

One equation in the model tried to capture students’ perspectives of prices given certain 
characteristics of the institutions and the market in which they operate (in other words, measures 
of the external environment). In this equation, prices (tuition levels) were assumed to be a func- 
tion of new enrollments, plus other factors:^^ 

• Instructional quality, represented by the proxies of per student expenditures on instruc- 
tion, research, and physical plant maintenance, as well as the faculty/student ratio, for 
the previous year; 

• Prestige, represented by endowment income, admissions test scores, and percentage of 
applicants admitted the previous year; 

• The provision of ancillary services and resources, represented by student services for 
the previous year; 

• The cost of attending alternative institutions, as measured by the average tuition at 
public institutions in the same state and the proportion of students attending private in- 
stitutions in the state; and 

• The availability of financial aid, represented by expenditures on institutional scholar- 
ships and fellowships. 

Much of the information available to prospective students is from the previous year, and the 
measures reflected that reality. In order to model the equation, the general factors had to be repre- 
sented by specific, measurable variables. Many of these variables were proxies and may not accu- 
rately capture the influences they attempt to represent; this is likely to be particularly true for 
instructional quality and institutional prestige, which are extremely difficult to measure (Brad- 
burd and Mann 1990). 

The second equation tried to capture institutions’ internal perspectives on prices charged, 
given their costs of production and other internal factors. From this perspective, institutions must 
raise tuition to the level at which it will cover their current budgets (alternatively, they can only 



Another way of describing these terms is that “endogenous” variables are determined within the economic model, while “ex- 
ogenous'’ variables are taken as a given by the model. 

^^More accurately, prices and new enrollments are a function of each other; however, this characterization describes the func- 
tional form of the equations, which' set price on the left side of the equations. Thus, in the presentation of model results in this 
chapter, price is described as the dependent variable and other factors — including new enrollments — are described as independ- 
ent variables, as reflected in the output of standard statistical software. 
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spend what they raise). In this equation, prices also were assumed to be a function of new en- 
rollments, plus other factors:^^ 

• The cost of inputs needed to educate students, represented by average faculty salaries, 
as well as expenditures on instruction, administration, student services, and student 
aid;^'^ and 

• Other revenue that may offset the costs incurred in educating students, such as en- 
dowment income. 

It is important to note that in this model, some variables were used in both equations, but as 
proxies for different aspects of the relationships characterized by the two equations. For example, 
institutional aid expenditures represent the availability of financial aid from the student perspec- 
tive (which reduces the price they must pay) in one equation, but represents part of an institu- 
tion’s cost of educating students from the internal perspective in the other equation. 

In the model, natural logarithms were taken of the variables on both sides of the equations, 
so that the results would express “elasticities,” or the percentage change in the independent vari- 
ables associated with a one percent change in the dependent variable (price). The model also tried 
to identify the extent of tuition increases that were not accounted for by other factors in the equa- 
tion, by including dummy variables for each year (other than the base year, 1984 in the Wes- 
tat/Pelavin study). Each dummy variable was defined so that it was equal to 1 if an observation 
was for a specific year (e.g., 1987), and 0 if the observation was for another year (e.g., any year 
but 1987).^* Because observations for the base year were coded 0 in all of the dummy variables, 
each dummy variable year is measured relative to the base year (1984). The estimates for these 
dummy variables can be interpreted as representing factors that had not been included in the 
model that were associated with prices over time. Three-stage least squares regression was used 
to simultaneously estimate the coefficients of both equations for each group of private not-for- 
profit institutions.^^ In addition, reduced form regressions were performed for each sector.'*'^ 



should be noted that private not-for-profit institutions typically have a target for enrollment that does not allow for unlimited 
growth. 

^^When direct measures of the prices of inputs were not available, per-student expenditures were used in several categories. 
^^Note that each institution has multiple observations, one for each year of data included in the model. 

^^The three-stage least squares procedure allows estimation of systems of structural equations where some equations contain 
endogenous variables among the explanatory variables. See Appendix A for details. 

^^Reduced form regressions incorporate all exogenous variables from both equations into one model, with tuition as the depend- 
ent variable (enrollment is excluded because it is endogenous, in other words, jointly determined with the dependent variable). 
Whereas structural equations explore the direct relationships among variables (and are based on a stronger set of assumptions), 
reduced form equations capture the aggregate effect of the exogenous factors on the endogenous variables (tuition and enroll- 
ment), including the indirect effects of the exogenous variables as well as direct effects. Nevertheless, they are useful to support 
the findings of the economic model. The coefficient estimates can be interpreted descriptively as the proportional change in tui- 
tion associated with a proportional change in the exogenous variables. 
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The models presented in the following section update the Westat/Pelavin model, with a few 
minor modifications, using data for a later time period, 1989-90 to 1995-96 (table 19)/* There- 
fore, 1989-90 represents the base year of the updated model. Two of the three proxy measures of 
institutional reputation/prestige were eliminated from the first equation due to unavailability of 
data. Conversely, a few independent variables were added to the model to capture additional 
“external” and “internal” factors that were expected to be associated with prices. The models in- 
clude the following variables (see table 20): 

Equation 1 (‘‘external” factors): 

• Dependent variable: Undergraduate tuition and required fees^*2 

• First-time freshmen FTE students'*^ 

• Indicators of the competitive environment: 

• Average in-state undergraduate tuition at public institutions in the state'*^ 

• Proportion of undergraduates in the state enrolled at private not-for-profit 4-year 
institutions 

• Proxies for quality of instruction: 

• Previous year’s instruction expenditures 

• Previous year’s expenditures on plant maintenance, plus transfers 

• Previous year’s research expenditures 

• Previous year’s student/faculty ratio 

• Proxy for institutional prestige/recognition: 



^*Note that because of the need for lagged variables, the time period for the model extends from 1989-90 to 1995-96, while the 
data (for some variables) begin in 1988-89. 

^^In general, in-state tuition does not differ much, if at all, from out-of-state tuition at private not-for-profit institutions. In fact, 
in 1995-96, in-state differed from out-of-state undergraduate tuition at only five of the 690 private not-for-profit institutions in 
the panel, and the average tuition levels differed by less than one-half of one percent. Therefore, although the variable for in-state 
tuition was used in the analysis, it is referred to here simply as undergraduate tuition. 

^^For simplification, first-time freshmen were chosen as the enrollment measure. It is possible that total undergraduate enroll- 
ment is also associated with price. 

^^This indicator represents competition for students within the state; however, competition with public institutions for out-of- 
state students may also be relevant, especially for private not-for-profit institutions that draw from a national base. According to 
NCES data from the National Postsecondary Student Aid Study (NPSAS), in 1995-96, almost 65 percent of undergraduates 
attending all private not-for-profit 4-year institutions were attending an institution in the state of their legal residence; for private 
not-for-profit research/doctoral institutions, the percentage was about 48 percent, while for comprehensive and bachelor’s insti- 
tutions, the percentage was over 70 percent. U.S. Department of Education, National Center for Education Statistics, 1995-96 
National Postsecondary Student Aid Study (NPSAS :96), Undergraduate Data Analysis System. 
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Table 19. — Characteristics of simultaneous equation model for private not-for-profit institutions 
Equation 1 (“external” factors): 

1994 Westat/Pelavin Model Updated Model 
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Table 19. — Characteristics of simultaneous equation model for private not-for-profit institutions — Continued 
Equation 1 (“external” factors): 

1994 Westat/Pelavin Model Updated Model 
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Equation 2 (^internaP’ institutional factors): 
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Table 20. — Variables Included in the simultaneous equation model for private not-for-profit institutions 
Equation 1 (‘‘external” factors); 
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Chapter IV: Revenues, Expenditures, and Prices at Private Not-for-Profit Four-Year Institutions 

• Philanthropic revenue (endowment income plus private gifts, grants, and con- 
tracts)“5 

• Availability of financial aid: 

• Expenditures on institutional aid'*^ 

• Indicator of ancillary services: 

• Previous year’s expenditures on student services 

• Measure of in-state consumer purchasing power:'*’^ 

• Average per capita income in the state 

• Measures of charige over time in the relationship between price and enrollment, not ac- 
counted for by other independent variables in the equation: 

• Dummy variables for 1991, 1992, 1993, 1994, 1995, 1996 (base year = 1990) 

Equation 2 (‘internal” factors): 

• Dependent variable: Undergraduate tuition and required fees 

• First-time freshmen FTE students 

• Proxies for price of inputs: 
e Instruction expenditures 

• Institutional aid expenditures 
® Average faculty compensation 

• Academic support expenditures 

• Institutional support expenditures 

• Student services expenditures 

• Ratio of graduate to total FTE enrollment 



'*^Note that the other two indicators of prestige from the Westat/Pelavin model, SAT scores and the percentage of applicants 
admitted, had to be dropped due to the lack of data. Endowment income was combined with private gifts revenue, on the premise 
that both were associated with institutional prestige. Note that some revenue from private grants and contracts also is included. 
^^Other forms of student aid, such as aid from federal, state, or local governments, were not captured in the original Wes- 
tat/Pelavin model and are not included in the updated model. This is partly due to the limitations of IPEDS prior to the changes 
in FASB standards, as it does not fully account for aid — for example, revenue from federal student loans generally shows up in 
revenue from tuition and fees. Chapter V attempts to explore the relationship, if any, of various forms of aid with college prices. 
^^This measure reflects instate consumer purchasing power, whereas many private not-for-profit institutions draw a substantial 
proportion of their students from out-of-state. For those institutions that have relatively small proportions of out-of-state students, 
however, state per capita income may be a proxy for consumer purchasing power in general. According to data from the National 
Postsecondary Student Aid Study (NPSAS), in 1995-96 almost half of undergraduates attending private not-for-profit re- 
search/doctoral institutions were in-state residents, compared to 74 percent attending private not-for-profit comprehensive insti- 
tutions and 72 percent attending bachelor’s institutions. U.S. Department of Education, National Center for Education Statistics, 
1995-96 National Postsecondary Student Aid Study (NPSAS:96), Undergraduate Data Analysis System. 
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• Measures of available non tuition revenue: 

• Philanthropic revenue (endowment income plus private gifts, grants, and contracts) 

• Federal grants and contracts, less federal aid funds 

• Revenue from state and local sources, less state/local aid 

• Measures of change over time in the relationship between price and enrollment, not ac- 
counted for by other independent variables in the equation: 

• Dummy variables for 1991, 1992, 1993, 1994, 1995, 1996 (base year = 1990) 

As in the 1994 model, many of these variables are proxies, assumed to measure certain 
“external” and “internal” factors that were expected to be associated with tuition levels. In addi- 
tion several of the variables are included in both equations but represent different aspects of the 
relationships. 

Data Sources, Panel Selection, and Statistical Procedures 

The primary source of data for both the trend analysis and the simultaneous equation mod- 
eling is the IPEDS surveys for 1988-89 to 1995-96. In addition, estimates of state per capita in- 
come were compiled from the Bureau of Economic Analysis. The use of available data for the 
analysis is based on some important assumptions and limitations on the time periods examined. 
Because the revenue and expenditure data are not broken down by level of student (while the de- 
pendent variable is undergraduate tuition), the analysis attempted to limit the universe of institu- 
tions to those with primarily undergraduate enrollment and added a variable to the model to 
reflect the proportion of graduate students at private not-for-profit institutions. In addition, a con- 
sistent time series of finance data for private not-for-profit institutions was available only up to 
1995-96, due to changes in Financial Accounting Standards Board (FASB) accounting standards 
that were incorporated into IPEDS in Fiscal Year 1997. Therefore, the time period of the analysis 
is two years shorter than the analysis of public institutions presented in Chapter EH. 

The universe of private not-for-profit institutions was drawn from Title IV-participating, 
degree-granting, 4-year institutions located in the 50 states and the District of Columbia. The in- 
stitutions were further divided by Carnegie classification into research/doctoral, comprehensive, 
and bachelor’s institutions. The following institutions were eliminated from the universe: institu- 
tions that enrolled less than 200 FTE students; institutions with less than 50 percent undergradu- 
ate enrollment as a percentage of total fall headcount enrollment; and institutions with less than 
25 percent full-time enrollment as a percentage of total fall headcount enrollment.'^* The final 
dataset comprises three panels of institutions with data for all eight years. The total number of 



“^^Data for 1995-96 were used to define and measure all of these selection criteria. 
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Chapter IV: Revenues, Expenditures, and Prices at Private Not-for-Profit Four-Year Institutions 



institutions remaining in the panels was 690 (research/doctoral = 47; comprehensive = 192; 
bachelor’s = 45 All financial data were adjusted for inflation using the Consumer Price In- 
dex (CPI-U, 1982-84 = 100), to constant 1999 dollars. Revenue and expenditure variables were 
calculated on a per FTE student basis, where FTE was generated from reported or estimated fall 
instructional activity (credit hours). 

In updating the simultaneous equation model, natural logarithms were taken of variables in 
both equations. 50 In cases in which variables contained zero or negative values, zero values were 
inserted into the logged variables.^* The final structure of the data for the modeling includes 
seven observations for each institution, one for each year of the analysis. 

Three-stage least squares was used to estimate the model coefficients simultaneously. Fol- 
lowing the framework of the 1994 study, the results of the models are presented for each institu- 
tional type, including the following statistics for each equation: R-squared; root mean square 
error (RMSE); the model probability; the number of valid observations; the estimated coeffi- 
cients for each independent variable; the standard error of the estimate; and the probability of the 
Z statistic for each independent variable.52 The estimated coefficients of the logged independent 
variables can be interpreted as “elasticities” — in other words, each estimate represents the per- 
centage change in tuition (the dependent variable) associated with a one percent change in an in- 
dependent variable, adjusting statistically for the covariation of all other independent variables.53 
Conversely, the reciprocal of the estimate can be interpreted as the percentage change in an inde- 
pendent variable associated with a one percent change in tuition, again adjusting statistically for 
the covariation of all other independent variables. Through a simple calculation, the coefficients 
of the dummy variables for years can be interpreted as the change in tuition since the base year 



original number of private not-for-profit 4-year institutions in the IPEDS dataset in 1995-96 was 2,004. The various se- 
lection criteria and missing data procedures eliminated 1,314 institutions, 66 percent of the total. However, institutions remaining 
in the panel comprised 66 percent of the total undergraduate enrollment at aJl private not-for-profit 4-year institutions in 1995- 
96, Selection criteria are comparable to those used in most contemporary studies of higher education costs and prices. See Appen- 
dix A for details on how many institutions were eliminated at each step, as well as bias analyses of the differences in the charac- 
teristics of institutions included in and excluded from the final universes, 

^^The only exception is the ratio of graduate to total enrollment. Logs were not taken of this ratio due to the large number of zero 
values, especially for comprehensive and bachelor’s institutions. 

Negative values occurred in some computed variables due to the imputation process. Logarithms cannot be taken of missing, 
zero, or negative values; therefore, zero values were inserted for these cases. Separate dummy variables were then created to 
identify these cases. See Appendix A for details, 

^^Note that because the population is a census, some of these statistics were displayed not to measure significance, but rather to 
gauge the explanatory power of the model as a whole (model probability) or the strength of the relationships between the inde- 
pendent variables and the dependent variable (probability of the Z statistic). 

^^As noted above, according to the model, tuition and enrollment actually determine each other; therefore a change in either one 
requires an external cause. However, given the functional form of the equations, the presentation of the results treats enrollment 
as an independent variable. In this case, the elasticity represents the proportional change in tuition associated with a change in 
enrollment, but the change in enrollment must have some exogenous cause. See Westat Inc. and Pelavin Associates (1994). 
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(1989-90), adjusting statistically for the covariation of the independent variables included in the 
equations. 5'* 

Reduced form regressions also were performed within each institutional type, and the re- 
sults are presented.^^ The statistics provided are similar to those from the simultaneous equation 
models, with the addition of adjusted R-squared, which attempts to compensate for the fact that 
simply adding more independent variables tends to increase the value of multiple R-squared. 
Pearson’s correlation coefficients of each independent variable with the dependent variable (tui- 
tion) also are presented. (See Appendix A for details regarding data and statistical procedures.) 

Trends in Enrollment, Tuition, Revenues, and Expenditures 

The results of the trend analysis for private not-for-profit institutions highlight several ma- 
jor findings for each institutional type. In each set of findings, average amounts and percentage 
changes are reported on an inflation-adjusted basis wherever applicable. 

Research/Doctoral Institutions 

The sub-group of 47 private not-for-profit research/doctoral institutions comprised 2.5 per- 
cent of undergraduate enrollment at all public and private not-for-profit institutions in fall 1997. 
Over the period between 1988-89 and 1995-96, undergraduate tuition at private not-for-profit 
research/doctoral institutions increased by about $3,783 in constant 1999 dollars, or by 3.6 per- 
cent annually. On average, total headcount and FTE fall enrollment at research/doctoral institu- 
tions did not change over this period, while FTE first-time freshmen enrollment decreased 
slightly (table 21.) 

Private not-for-profit institutions, which include research/doctoral institutions, rely heavily 
on tuition as a source of revenue. Thus, tuition revenue at research/doctoral institutions made up 
the largest proportion of total E&G revenue, 49.0 percent on average. In addition, tuition rose at 
one of the highest rates of average annual increase among the various sources of revenue, at 3.5 
percent in real dollar terms; in comparison, total E&G revenue increased annually by 3.1 percent 
on average. The second largest proportion of E&G revenue was federal grants and contracts, 
which on average accounted for 16.4 percent of the total and increased annually by 2.5 percent 
(table 21). 



calculation is as follows: take the inverse log (to base e) of the estimated dummy coefficient, and subtract 1 from it. 

^^In the reduced form regressions, the coefficients are not elasticities, but can be interpreted descriptively as the proportional 
change in tuition associated with a proportional change in the exogenous variables. 
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Table 21. — Average change in price, enrollment, revenue, and expenditures at private not-for-pront 
research/doctoral institutions: 1988-^9 to 1995-96 




Average 


Average 


Proportion 
of total . 


Proportion 
of total E&G 




change, in 


annual 


revenues/ 


revenues/ 




constant 


percentage 


expenditures. 


expenditures. 




1999 dollars 


change 


on average 


on average 


Undergraduate tuition for FY, FT students 


$3,783 


3.6 


_ 


_ 


Graduate tuition 


3,382 


3,7 


— 


— 


Total fall enrollment 





0,1 








FTE fall enrollment 


— 


-0,1 


— 


— 


FTE first time enrollment 


— 


-1,0 


— 


— 


Revenue (per FTE) by source: 
Tuition 


3,702 


3,5 


35.9 


49,0 


Federal appropriations 


0 


0,0 


0,0 


0.0 


State appropriations 


-102 


-5,2 


0,5 


0,6 


Local appropriations 


0 * 


1.8 


0,0 * 


0,0 ♦ 


Federal grants and contracts 


893 


2,5 


12,0 


16,4 


State grants and contracts 


173 


4.4 


1,3 


1,8 


Local grants and contracts 


81 


13,8 


0,2 


0,3 


Private gifts, grants, and contracts 


373 


1.8 


7,1 


9.7 


Endowment income 


249 


1,4 


6,1 


8,4 


Sales and services of educational activities 


748 


5.4 


4.9 


6.7 


Other 


612 


4,2 


5,2 


7,1 


Auxiliary enterprises 


268 


0,9 


9,5 


— 


Hospital 


1,408 


3.5 


14.8 


— 


Independent operations 


134 


1.8 


2,6 


— 


Total revenue 


8,666 


2.9 


100,0 


— 


E&G revenue 


6,730 


3.1 


— 


100,0 


Expenditures (per FTE) by function: 


Instruction 


2,525 


3,3 


26,5 


36,0 


Research 


853 


2.7 


10,3 


14,0 


Public service 


205 


5.2 


1,3 


1,8 


Academic support 


299 


1,7 


6,2 


8,4 


Student services 


309 


2,9 


3.5 


4,8 


Institutional support 


460 


2.0 


7,6 


10,3 


Plant operations/maintenance 


145 


1,0 


4,7 


6.4 


Scholarships and fellowships 


1,824 


6,7 


9,4 


12.8 


Mandatory transfers 


42 


1,2 


1,4 


2,0 


Nonmandatory transfers 


1,133 


17,6 


2,9 


4,0 


Auxiliary enterprises 


193 


0,7 


9.2 


— 


Hospital 


1,318 


3,3 


14.3 


— 


Independent operations 


162 


2,3 


2.5 


— 


Total expenditures 


9,469 


3.2 . 


100.0 


— 


Total E&G 


6,872 


3.2 


— 


100,0 


Institutional scholarships and fellowships 


1,771 


8.7 


— 


— 


Average faculty compensation 


3,562 


0.7 




— 



N = 47 

— Not applicable. 

* Value rounds to less than $1 or less than .1 percent. 



NOTE: Percentages may not sum to 100 due to rounding. Dollar amounts were converted to constant 1999 dollars using the CPI-U 
(1982-84 = 100) before annual changes were calculated. Average percentage changes were calculated as averages of the annual 
changes. All revenue and expenditure categories are per full-time equivalent (FTE) student. Shares of total revenues and expenditures 
were calculated as averages over the ten-year period. 

SOURCE: U.S. Department of Education, National Center for Education Statistics, Integrated Postsecondary Education Data System 
(IPEDS), Full Collection Years 1 989 to 1 996. 
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Gross tuition revenue also accounted for slightly increasing proportions of total E&G reve- 
nue at research/doctoral institutions over this period. From 1988-89 to 1995-96, the proportion 
of E&G revenue made up of tuition revenue increased by 1.3 percentage points. The proportion 
of revenue from other, nontuition sources decreased slightly over this period — for example, reve- 
nue from endowment income and private gifts, grants, and contracts combined decreased as a 
proportion of E&G revenue by about 2 percentage points (table 22). 

On the expenditure side, instruction made up the largest proportion of total E&G expendi- 
tures, 36.0 percent on average. Research expenditures constituted the second largest proportion, 
at 14.0 percent, with scholarships and fellowships following at 12.8 percent of total E&G expen- 
ditures and institutional support at 10.3 percent. The inflation-adjusted, average annual rates of 
growth of these expenditures varied, from 3.3 percent for instruction and 2.7 percent for research, 
compared to 3.2 percent for E&G expenditures as a whole. Institutional scholarships and fellow- 
ships were one of the fastest growing expenditure categories, increasing annually by 8.7 percent 
on average (table 21). As a result, the composition of E&G expenditures shifted over this period. 
Scholarships and fellowships made up an increasing proportion of total E&G expenditures, in- 
creasing by 3.0 percentage points. The proportion of instruction expenditures remained relatively 
stable, while the proportions for academic support, institutional support, and plant operations and 
maintenance fell slightly (table 22). 

Comprehensive Institutions 

The sub-group of 192 private not-for-profit comprehensive institutions comprised 3.7 per- 
cent of undergraduate enrollment at all public and private not-for-profit institutions in fall 1997. 
Undergraduate tuition at comprehensive institutions increased by about $2,992 in constant 1999 
dollars, or by 4.1 percent annually, over the period 1988-89 to 1995-96. On average, total 
headcount and FTE fall enrollment at these schools increased annually, by 1.5 percent and 1.3 
percent respectively, while FTE first-time freshmen enrollment decreased slightly (table 23). 

Tuition revenue made up the largest proportion of total E&G revenue, 72.0 percent on av- 
erage, and rose at one of the highest rates of average annual increase among the various sources 
of revenue, 3.8 percent in real dollar terms. In comparison, total E&G revenue increased annually 
by 2.8 percent on average. The source of revenue providing the second largest proportion of 
E&G revenue was private gifts, grants, and contracts, 8.3 percent on average (table 23). Tuition 
revenue accounted for slightly increasing proportions of total E&G revenue at comprehensive 
institutions over this period, increasing by 5.1 percentage points. As with research/doctoral in- 
stitutions, the proportion of revenue from endowment income and private gifts, grants, and con- 
tracts decreased slightly over this period, by 3.1 percentage points for both sources (table 24). 
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Table 22 . — Percentage composition of E&G revenue and expenditure at private not-for-profit research/doctoral institutions, on average: 1988-89 to 
1995-96 

1988-89 1989-90 1990-91 1991-92 1992-93 1993-94 1994-95 1995-96 



Chapter IV: Revenues, Expenditures, and Prices at Private Not-for-Profit Four-Year Institutions 



CO 

ON d 



’odd-^dosod'd 



-H o 
K d 
o 



ONddddcNdodr^r^ 



cn o 
d 



o^p'^p'^oocnTt^^cN 

ddddd— idoNt^r^ 



ON O 
NO d 
o 



rvjpvnpr^r^pvnoop 

ONdddd^doNr^No r^d 

Tt . -H O 



oopvoppr^poopp 

oddddd^doNood r^d 

Tt -H O 



* 

r-; p oo p Tt 
o 6 <5 c> c> ^ 

Tt ^ 



<N P OO 

cS c5 q 6 \d 



o o 
d 
o 



* 

^ppp'^r^p^^cN 

oddddd-^ddosd 

Tt ^ ^ 



CN O 

d 

o 



ppppppcvjp'^p 

oddddd-Hooosd 

Tt ^ ^ 



VO p 

d d 
o 



^ i-i 

h ^ 



c 

o . 

3 O — 
H Hh 00 



cx 

o 

Uh 

CL 

CL 



O 

d 

c 

o 

o 



c 

O c/3 

•.n c 
o 

'C ■'5 
CL 

O ’C 

I-I Q. 

S- o 

CL Uh 
rt CL _ 

« - 2 M ^ 



c 

O wa 

^ C 
T3 cd 
c *-< 



c 
o 
o 

T 3 
C 
cd 

tA ^ ^ 



^ cd 
cd 



cd 
u 
OX) 
o cd 

2 8 

00 .-1 



cd 

C 

o 

td 

o 

"S 



<D O 

E ^ 
o g 
o .Si 

-S > 



S OX) 
<L( 



C 

o 

E 

cd o 

> XJ 
'C C 
Cu 



T3 
C 
cd 



(D 

3 

C 

O 

> 



« I § 

« y X W 



00 



rt <N p ^ p 
d Tt CN od 
ro ^ 



p p p 

cd ^ Tf 



p p p CN p 
d rn ^ od 
m ^ 



p p p p p 
d cd ^ od 
m ^ 



p p p p On 
d cd ^ od 
cn ^ 



p p p p p 

d cd ^ od Tt 

CO ^ 



p p p p p 

d ^ od 

C<0 ^ 



p p p p p 

d ^ ON Tj- 



O 

c 3 

^ X) 

O 3 
CLh 



3 .S 
•H c/a _0 



t: 

o 

CL 

CL 



O 

O 

> 

(U 



00 



CN ^ m oo CN O 

d d Tf ^ d d 

-H ^ o 



O -H O ON 00 p 

d d Tf cN d 

^ ^ o 



p p p p p p 

d d cd ^ cN d 

-H ^ O 



p p p p P p 

d d cd ^ cd d 

^ ^ o 



p p p p p p 

d d cN ^ cd d 



Tt p p p p p 

d d cN cN Tf d 



p p p p p p 

d d ^ cN Tf d 



p p p p p p 

^ ^ cs cd d 



E 

CTj (/a 



O «2 
c/a O 



C 



Cd cd 9- 
fe (U -C 
.2 Q. £5 

^ o S 
• - -s 'o 

4-* H «— 

^ JH O 
Pui 00 



c/3 ££ c/a 

o 

t 3 O C 
n ^ X 

o C (D 

cd 3 r>-i 

T 3 £ U 

C S c^ 






Tt 

II 




74 



* Values round to less than . 1 percent. 

NOTE: Percentages may not sum to 100 due to rounding. Dollar amounts were converted to constant 1999 dollars using the CPI-U (1982-84 = 100) before percentage 
shares were calculated. All revenue and expenditure categories are per full-time equivalent (FTE) student. 

SOURCE: U.S. Department of Education, National Center for Education Statistics, Integrated Postsecondary Education Data System (IPEDS), Full Collection Years 1989 
to 1996. 
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Table 23. — ^Average change in price, enrollment, revenue, and expenditures at private not-for-profit 
comprehensive institutions: 1988-89 to 1995-96 





Average 
change, in 
constant 1999 
dollars 


Average 

annual 

percentage 

change 


Proportion of 
total revenues/ 
expenditures, 
on average 


Proportion of 
total E&G 
revenues/ 
expenditures, 
on average 


Undergraduate tuition for FY, FT students 


$2,992 


4.1 


— 


— 


Graduate tuition 


1,721 


3.6 


— 


— 


Total fall enrollment 


— 


1.5 


— 


— 


FTE fall enrollment 


— 


1.3 


— 


— 


FTE first time enrollment 


— 


-0.6 


— 


— 


Revenue (per FTE) by source: 
Tuition 


2,739 


3.8 


61.4 


72.0 


Federal appropriations 


31 


3.1 


0.9 


1.1 


State appropriations 


-64 


-9.3 


0.5 


0.5 


Local appropriations 


0 * 


24.6 


0.0 * 


0.0 * 


Federal grants and contracts 


75 


1.5 


6.2 


7.3 


State grants and contracts 


64 


2.7 


2.6 


3.1 


Local grants and contracts 


-14 


-5.8 


0.1 


0.1 


Private gifts, grants, and contracts 


-68 


-0.2 


7.0 


8.3 


Endowment income 


-42 


-1.0 


2.8 


3.3 


Sales and services of educational activities 


-6 


-0.4 


0.9 


1.1 


Other 


81 


2.6 


2.7 


3.1 


Auxiliary enterprises 


40 


0.2 


14.6 


— 


Hospital 


13 


55.4 


0.1 


— 


Independent operations 


-3 


-0.2 


0.4 


— 


Total revenue 


2,891 


2.4 


100.0 


— 


E&G revenue 


2,795 


2.8 


— 


100.0 


Expenditures (per FTE) by function: 


Instruction 


627 


1.9 


28.4 


32.7 


Research 


112 


10.9 


1.0 


1.2 


Public service 


7 


0.8 


1.0 


1.1 


Academic support 


161 


2.3 


5.9 


6.8 


Student services 


333 


3.4 


8.3 


9.6 


Institutional support 


84 


0.5 


13.7 


15.7 


Plant operations/maintenance 


28 


0.4 


7.0 


8.0 


Scholarships and fellowships 


1,324 


6.6 


17.7 


20.4 


Mandatory transfers 


65 


3.4 


1.9 


*2.1 


Nonmandatory transfers 


32 


1.8 


2.3 


2.6 


Auxiliary enterprises 


-127 


-0.8 


12.5 


— 


Hospital 


11 


36.9 


0.1 


— 


Independent operations 


-17 


-2.9 


0.4 


— 


Total expenditures 


2,641 


2.2 


100.0 


— 


Total E&G 


2,824 


2.8 


— 


100.0 


Institutional scholarships and fellowships 


1,284 


10.2 


— 


— 


Average faculty compensation 


3,791 


1.0 


— 


— 



N=192 

— Not applicable. 

* Value rounds to less than $1 or less than .1 percent. 

NOTE: Percentages may not sum to 1 00 due to rounding. Dollar amounts were converted to constant 1999 dollars using the CPI-U 
(1982-84 = 100) before annual changes were calculated. Average percentage changes were calculated as averages of the annual 
changes. All revenue and expenditure categories are per full-time equivalent (FTE) student. Shares of total revenues and expenditures 
were calculated as averages over the ten-year period. 

SOURCE: U.S. Department of Education» National Center for Education Statistics, Integrated Postsecondary Education Data System 
(IPEDS), Full Collection Years 1989 to 1996. 
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Table 24. — Percentage composition of E&G revenue and expenditure at private not-for-profit comprehensive institutions, on average: 1988-89 to 
1995-96 

1988-89 1989-90 1990-91 1991-92 1992-93 1993-94 1994-95 1995-96 
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* Values round to less than .1 percent, 

NOTE: Percentages may not sum to 100 due to rounding. Dollar amounts were converted to constant 1999 dollars using the CPl-U (1982-84 = 100) before percentage 
shares were calculated. All revenue and expenditure categories are per full-time equivalent (FTE) student. 

SOURCE: U.S. Department of Education, National Center for Education Statistics, Integrated Postsecondary Education Data System (IPEDS), Full Collection Years 1989 
to 1996. 
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Instruction expenditures made up the largest proportion of total E&G expenditures at com- 
prehensive institutions, 32.7 percent on average. Scholarships and fellowships made up the sec- 
ond largest proportion, at 20.4 percent, with institutional support following at 15.7 percent of 
total E&G expenditures. Instruction expenditures experienced real average annual increases of 
1.9 percent over this period and institutional support expenditures remained relatively flat, com- 
pared to 2.8 percent for E&G expenditures as a whole. Institutional scholarships and fellowships 
was one of the fastest growing expenditure categories, increasing annually by 10.2 percent on 
average (table 23). As a result of these differences in rates of growth, the composition of E&G 
expenditures shifted over time at comprehensive institutions. Scholarships and fellowships made 
up an increasing proportion of total E&G expenditures, increasing by 5.0 percentage points. The 
proportion of instruction-related expenditures decreased by 1.9 percentage points while the pro- 
portion for institutional support fell by 2.4 percentage points (table 24). 

Bachelor^ s Institutions 

The sub-group of 451 private not-for-profit bachelor’s institutions comprised 5 percent of 
undergraduate enrollment at all public and private not-for-profit institutions in fall 1997. Under- 
graduate tuition at bachelor’s institutions increased by about $2,841 in constant 1999 dollars over 
the whole period, or by 3.7 percent annually. Although total headcount and FTE fall enrollment 
increased slightly, by 1.6 percent and 1.4 percent annually, FTE first-time freshmen enrollment 
remained almost flat (table 25). 

Bachelor’s institutions relied heavily on tuition revenue, which made up the largest propor- 
tion of total E&G revenue (64.1 percent on average). Tuition also had one of the highest rates of 
average annual increase among the various sources of revenue, at 3.4 percent in inflation- 
adjusted terms. Private gifts, grants, and contracts revenue made up the second largest proportion 
of E&G revenue, 12.9 percent on average, with endowment income third at 8.8 percent. These 
sources of revenue experienced small annual increases over this period of 1.1 percent and 1.5 
percent, respectively (table 25). Given its relatively high rate of increase, tuition revenue ac- 
counted for an increasing proportion of total E&G revenue, increasing by 4.2 percentage points 
over this period. The proportion of revenue from endowment income and private gifts, grants, 
and contracts decreased slightly, by 2.2 percentage points for both sources (table 26). 

As for the other groups of institutions, instruction expenditures made up the largest propor- 
tion of total E&G expenditures at these schools (28.7 percent). Scholarships and fellowships 
made up the second largest proportion (23.4 percent), with institutional support (16.6 percent) 
and student services (10.2 percent) following. Instruction expenditures increased annually by 2.0 
percent in real terms over this period, institutional support expenditures by 1.3 percent, and 
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Table 25. — Average change in price, enrollment, revenue, 
bachelor's institutions: 1988-89 to 1995-96 


and expenditures at private not-for-profit 




Average 


Average 


Proportion 
of total 


Proportion 
of total E&G 




change, in 


annual 


revenues/ 


revenues/ 




constant 1999 


percentage 


expenditures. 


expenditures. 




dollars 


change 


on average 


on average 


Undergraduate tuition for FY, FT students 


$2,841 


3.7 


_■ 




Graduate tuition 


1,890 


3.4 


— 


— 


Total fall enrollment 





1.6 






FTE fall enrollment 


— 


1.4 








FTE first time enrollment 


— 


0.1 


— 


— 


Revenue (per FTE) by source: 


Tuition 


2,635 


3.4 


53.1 


64.1 


Federal appropriations 


-48 


-0.3 


0.1 


0.1 


State appropriations 


-50 


-13.6 


0.2 


0.3 


Local appropriations 


-6 


-0.3 


0.0 * 


0.0 * 


Federal grants and contracts 


-81 


-0.8 


5.9 


7.1 


State grants and contracts 


38 


1.2 


2.5 


3.0 


Local grants and contracts 


3 


18.4 


0.0 * 


0.0 * 


Private gifts, grants, and contracts 


158 


1.1 


10.7 


12.9 


Endowment income 


144 


1.5 


7.3 


8.8 


Sales and services of educational activities 


-3 


0.1 


0.3 


0.4 


Other 


207 


5.4 


2.7 


3.3 


Auxiliary enterprises 


48 


0.2 


17.1 


— 


Hospital 


0 


0.0 


0.0 


— 


Independent operations 


-24 


-3.0 


0.3 


— 


Total revenue 


3,095 


2.0 


100.0 


— 


E&G revenue 


2,998 


2.4 


— 


100.0 


Expenditures (per FTE) by function: 


Instruction 


717 


2.0 


24.5 


28.7 


Research 


49 


5.3 


0.6 


0.7 


Public service 


23 


2.3 


0.8 


0.9 


Academic support 


188 


2.2 


5.6 


6.6 


Student services 


314 


2.4 


8.7 


10.2 


Institutional support 


286 


1.3 


14.2 


16.6 


Plant operations/maintenance 


5 


0.0 * 


7.6 


8.9 


Scholarships and fellowships 


1,526 


5.4 


20.0 


23.4 


Mandatory transfers 


8 


0.4 


1.5 


1.8 


Nonmandatory transfers 


-204 


-4.1 


2.0 


2.4 


Auxiliary enterprises 


-144 


-0.7 


14.1 


’ — 


Hospital 


-6 


0.0 * 


0.0 * 


— 


Independent operations 


-23 


-3.1 


0.3 


— 


Total expenditures 


2,739 


1.8 


100.0 


— 


Total E&G 


3,049 


2.4 


— 


100.0 


Institutional scholarships and fellowships 


1,593 


•8.5 


— 


— 


Average faculty compensation 


2,982 


0.8 


— 


— 



N = 451 

— Not applicable. 

Value rounds to less than .1 percent. 



NOTE: Percentages may not sum to 100 due to rounding. Dollar amounts were converted to constant 1999 dollars using the CPI-U 
(1982-84 = 100) before annual changes were calculated. Average percentage changes were calculated as averages of the annual 
changes. All revenue and expenditure categories are per full-time equivalent (FfH) student. Shares of total revenues and expenditures 
were calculated as averages over the ten- year period. 

SOURCE: U.S. Department of Education, National Center for Education Statistics, Integrated Postsecondary Education Data System 
(IPEDS), Full Collection Years 1989 to 1996. 
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Table 26. — Percentage composition of E&G revenue and expenditure at private not-for-profit bachelor's institutions, on average: 1988-89 to 1995-96 

1988-89 1989-90 1990-91 1991-92 1992-93 1993-94 1994-95 1995-96 
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Chapter IV: Revenues, Expenditures, and Prices at Private Not-for-Profit Four-Year Institutions 

student services expenditures by 2.4 percent, compared to 2.4 percent for E&G expenditures as a 
whole. Institutional scholarships and fellowships were one of the fastest growing expenditure 
categories, increasing annually by 8.5 percent on average (table 25). As a result of these different 
rates of change, the composition of E&G expenditures at bachelor’s institutions shifted over 
time. Scholarships and fellowships made up an increasing proportion of total E&G expendi- 
tures — increasing by 4.5 percentage points, from 20.6 percent to 25.1 percent. The proportions of 
instruction expenditures and student services remained relatively stable, while the proportion for 
institutional support fell by 1.2 percentage points (table 26). 

Model Results 

The results of the simultaneous equation modeling for private not-for-profit institutions 
highlight several findings for each institutional type. In each set of findings, variables associated 
with tuition are reported in increasing order of the percentage increase in the independent vari- 
able that is associated with a one percent increase in tuition. 

Research/Doctoral Institutions 

The simultaneous equations model appeared to be a relatively good fit for research/doctoral 
institutions over the period 1989-90 to 1995-96. In Equation 1 (which represents “external” 
factors), the independent variables explained about 81.5 percent of the variation in tuition. In 
Equation 2 (which represents “internal,” institutional factors), the independent variables ex- 
plained about 62.0 percent of the variation (table 27). 

In Equation 1, higher tuition levels were associated with slightly higher enrollment levels. 

In addition, several of the variables representing “external” factors were associated with tuition at 
research/doctoral institutions, including the following: 

• Availability of financial aid. Higher tuitions at research/doctoral institutions were as- 
sociated with higher levels of institutional aid. A 3.5 percent increase in institutional 
aid was associated with a one percent increase in tuition. 



this model, the measure of price is published tuition and fees, which indicates “sticker price” rather than net price (institu- 
tional aid is represented as an expenditure rather than as a discount in the price). Issues of institutional reputation and the so- 
called “Chivas Regal” effect may be incorporated into the relationship between enrollment and sticker price; in the absence of 
good information about quality or prestige, price may act as a signal of an institution’s elite status. Some researchers also note 
that students’ sensitivity to sticker price is low; see Bradburd and Mann (1990). Also see Lapovsky’s commissioned paper in 
Volume 2 for a discussion of tuition discounting. 
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Table 27. — Coefficients for the simultaneous equation estimation of undergraduate tuition on selected 

institutional and external characteristics for private not-for-profit research/doctoral institutions: 
1989-90 to 1995-96 




N 


Root mean 
square 

error (RMSE) 


“R-squared” 


Model 

significance 


Equation 1 (“external” factors) 


329 


0.115 


0.815 


0.000 * 


Equation 2 (“internal” institutional factors) 


329 


0.165 


0.620 


0.000 * 


Equation 1 


Coefficient 
(percentage 
change in 
tuition 

associated with 
a 1 percent 
change in the 
independent 
variable) 


Percentage 
change in the 
independent 
variable 
associated 
with a 1 
percent change 
in tuition 


Standard 
error of the 
estimate 


Probability 


Log of first-time freshmen FTE students 


0.095 


10.5 


0.021 


0.000 * 


Log of previous year’s instruction expenditures 


0.048 


20.7 


0.025 


0.052 


Log of average tuition at public 4-year institutions 


0.106 


9.5 


0.020 


0.000 * 


in the state 


Log of previous year’s expenditures on plant 


-0.020 


-49.0 


0.011 


0.068 


maintenance and transfers 


Log of the proportion of undergraduates enrolled 


0.004 


272.1 


0.016 


0.816 


in the state attending private not-for-profit 4-year 
institutions 


Log of previous year’s research expenditures 


0.048 


20.8 


0.011 


0.000 * 


Log of previous year’s student service expenditures 


0.103 


9.7 


0.019 


0.000 * 


Log of expenditures on institutional aid 


0.286 


3.5 


0.018 


0.000 * 


Log of previous year’s student/faculty ratio“ 


0.220 


4.5 


0.032 


0.000 * 


Log of philanthropic revenue^ 


-0.034 


-29.2 


0.015 


0.024 * 


Log of per capita income in the state 


0.182 


5.5 


0.065 


0.005 * 


1991 


0.000 


— 


0.023 


0.987 


1992 


-0.022 


— 


0.024 


0.347 


1993 


-0.014 


— 


0.024 


0.564 


1994 


-0.010 


— 


0.025 


0.684 


1995 


-0.013 


— 


0.026 


0.626 


1996 


-0.008 


— 


0.027 


0.774 


Dummy variable for zero values in log of previous year’s 


0.399 


— 


0.063 


0.000 * 


research expenditures 


Dummy variable for zero values in log of previous year’s 


-0.187 


— 


0.114 


0.100 


expenditures on plant maintenance and operation 


Constant 


2.281 


— 


0.828 


0.006 * 
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Table 27. — Coefficients for the simultaneous equation estimation of undergraduate tuition on selected 

institutional and external characteristics for private not-for-profit research/doctoral institutions: 
1989-90 to 1995-96 — Continued 



Equation 2 


Coefficient 
(percentage 
change in 
tuition 

associated with 
a 1 percent 
change in the 
independent 
variable) 


Percentage 
change in the 
independent 
variable 
associated 
with a 1 
percent change 
in tuition 


Standard 
error of the 
estimate 


Probability 


Log of first-time freshmen FTE students 


-0.210 


-4.8 


0.067 


0.002 * 


Log of instruction expenditures 


0.005 


205.1 


0.036 


0.892 


Log of expenditures on institutional aid 


0.284 


3.5 


0.028 


0.000 * 


Log of average faculty compensation 


0.684 


1.5 


0.165 


0.000 * 


Log of institutional support expenditures 


0.079 


12.6 


0.030 


0.007 * 


Log of academic support expenditures 


-0.003 


-344.9 


0.021 


0.890 


Log of student services expenditures 


-0.051 


-19.7 


0.040 


0.210 


Log of philanthropic revenue 


-0.120 


-8.3 


0.021 


0.000 ♦ 


Log of federal grants and contracts 


0.083 


12.0 


0.017 


0.000 * 


Log of revenue from state and local sources 


-0.018 


-56.8 


0.007 


0.015 * 


Ratio of graduate FTE enrollment to total FTE 


-0.369 


— 


0.149 


0.013 * 


enrollment 


1991 


-0.004 


— 


0.034 


0.912 


1992 


-0.025 


— 


0.035 


0.478 


1993 


-0.024 


— 


0.036 


0.498 


1994 


-0.003 


— 


0.036 


0.941 


1995 


0.014 


— 


0.036 


. 0.694 


1996 


0.052 


— 


0.037 


0.159 


Dummy variable for zero values in log of revenue from 


-0.193 


— 


0.053 


0.000 * 


state and local sources 


Constant 


1.410 


— 


1.258 


0.262 



Endogenous variables: Log of undergraduate tuition; log of first-time freshmen FTE students 
Exogenous variables: all other variables 

— Not applicable. 

♦Relatively strong relationship. 

“These variables may be acting as suppressor variables in Equation 1 . This could have resulted from a disordinal interaction effect, it 
could be a statistical artifact of the sample, or the model could be misspecified. 

NOTE: “N” refers to the number of observations, not the number of institutions; each institution has one observation for each year. 
For logged independent variables, the second column is the reciprocal of the first. The coefficients of the dummy variables 
for the years can be interpreted as the change in tuition since the base year (1990), adjusting statistically for the covariation of the 
independent variables, by taking the inverse log (to base e) of the estimated coefficient and subtracting 1 from it. In the case of . 
research/doctoral institutions, for example, the change from 1990 to 1996 is 0.8 percent in Equation 1 and 5.4 percent in Equation 2. 

SOURCE: U.S. Department of Education, National Center for Education Statistics, Integrated Postsecondary Education Data System 
(IPEDS), Full Collection Years 1989 to 1996; Bureau of Economic Analysis, Regional Accounts Data, Personal Income for States: 
1958-98, released July 1999. 
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• Instate consumer purchasing power. Higher tuitions at private not-for-profit re- 
search/doctoral institutions were associated with a higher level of per capita income in 
the state.^"^ In fact, a 5.5 percent increase in state income levels was associated with a 
one percent increase in tuition at this group of institutions. 

• Price competition with the public sector. Higher tuitions at research/doctoral institu- 
tions were associated with higher average tuition levels at public 4-year institutions in 
the state. 

• Ancillary services. Higher tuitions were associated with higher expenditures per stu- 
dent on student services. 

• Proxies for quality of instruction. Higher tuitions at research/doctoral institutions were 
associated with higher research expenditures, as well as with higher expenditures on 
student services. 

Contrary to the expected relationships— which assumed that philanthropic revenue and stu- 
dent/faculty ratios could function as proxies for institutional reputation and instructional quality, 
respectively, from the perspective of students — higher tuitions at research/doctoral institutions 
were associated with lower revenue from philanthropic sources and higher student/faculty ratios. 
It is possible that these variables are weak proxies for institutional reputation and quality The 
issue of students’ perceptions of institutional quality, as well as the difficulty of measuring repu- 
tation and quality, may be relevant in this regard. 

In Equation 2, higher tuitions at research/doctoral institutions were associated with lower 
enrollments.^^ In addition, “internal” factors were associated with tuition at research/doctoral in- 
stitutions, including the following: 

• Price of inputs. Higher tuitions at research/doctoral institutions were associated with 
higher expenditures — for institutional aid, institutional support expenditures, and aver- 
age faculty compensation levels. A 1.5 percent increase in average faculty compensa- 
tion levels or a 3.5 percent increase in institutional aid was associated with a tuition 
increase of- one percent, accounting for the covariance of all other variables in the 
equation. Higher undergraduate tuition levels also were associated with lower propor- 
tions of graduate enrollment, which may affect cost structures as well as the internal 
distribution of subsidies. 



^^Although private not-for-profit research/doctoral institutions may draw students nationally, on average almost half the under- 
graduates attending these schools in 1995-96 were in-state residents, according to data from U.S. Department of Education, Na- 
tional Center for Education Statistics, 1995-96 National Postsecondary Student Aid Study (NPSAS:96), Undergraduate Data 
Analysis System. 

^^In addition, these variables may be acting as suppressor variables i.e., a variable that changes the prediction value of another 
variable (or set of variables) by its inclusion in the regression equation. This could have resulted from a disordinal interaction 
effect (in which the direction of a relationship between two variables is different depending on the value of some other variable), 
it could be a statistical artifact of the sample, or the model could be misspecified. 

^^It is possible that research/doctoral institutions placed a limit on the quantity of places they were willing to supply in order to 
maintain the quality of their student bodies, or that the model was misspecified. 
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• Availability of nontuition revenue. Higher tuition levels at research/doctoral institu- 
tions were associated with lower levels of philanthropic revenue. An 8.3 percent de- 
crease in philanthropic revenue was associated with a one percent increase in tuition. 
Higher tuition also was associated with lower levels of state and local revenue, but 
with slightly higher levels of revenue from federal grants and contracts. 

• Change over time. After adjusting statistically for the covariation of enrollment, ex- 
penditure, and revenue levels (the independent variables in the equation), prices in- 
creased slightly over time, about 5.4 percent over six years. 

The estimates from the reduced form equation generally support these findings (table 28). 
However, two other variables were related to tuition: the proportion of students in the state at- 
tending private institutions in Equation 1, and academic support expenditures in Equation 2. 
Conversely, research expenditures and state income levels were no longer related to tuition in 
Equation 1, as was true with institutional support expenditures in Equation 2. 



Comprehensive Institutions 

The simultaneous equation model captured some of the “external” and “internal” factors 
associated with prices at comprehensive institutions over the period 1989-90 to 1995-96. In 
Equation 1, the independent variables (which represented “external” factors) explained about 
59.5 percent of the variation in tuition; in Equation 2, the independent variables (representing 
“internal” factors) explained 58.9 percent of the variation (table 29). 

In Equation 1, higher levels of tuition were associated with higher amounts of first-time 
freshmen enrollment. In addition, several of the variables representing “external” factors were 
associated with tuition at comprehensive institutions, including the following: 

• Availability of financial aid. Higher tuitions were related to higher expenditures on in- 
stitutional aid. A 4.1 percent increase in institutional aid was associated with a one 
percent increase in tuition. 

• Proxies for quality of instruction. Higher tuitions were related to higher instruction, 
which was assumed in this model to represent the quality of the product offered. A 6.8 
percent increase in instruction expenditures was associated with a one percent increase 
in tuition. Higher tuitions also were associated with lower research expenditures, how- 
ever. 

• Instate consumer purchasing power. Higher tuitions at comprehensive institutions 
were associated with higher per capita incomes in the state. 

• Ancillary services. Higher tuitions were associated with higher expenditures per stu- 
dent on student services. 
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Table 28. — Coefficients for the reduced form regression of undergraduate tuition on selected institutional 
and external characteristics for private not-for-profit research/doctoral institutions: 1989-90 



to 1995-96 





N 


R-squared 


Adjusted 

R-squared 


Model 

significance 


Model 


329 


0.849 


0.836 


0.000 * 




Correlation 

coefficient 

with 

dependent 

variable 


Reduced 

form 

coefficient 


Standard 
error of the 
estimate 


Probability 


Log of previous year’s instruction expenditures 


0.551 


-0.038 


0.068 


0.577 


Log of average tuition at public 4- year institutions in 


0.357 


0.096 


0.020 


0.000 * 


the state 


Log of previous year’s expenditures on plant 


0.342 


-0.017 


0.012 


0.158 


maintenance and transfers 


Log of the proportion of undergraduates enrolled in 


0.481 


0.064 


0.018 


0.001 * 


the state attending private not-for-profit 4-year 
institutions 


Log of previous year’s research expenditures 


0.573 


0.011 


0.016 


0.484 


Log of previous year’s student service expenditures 


0.469 


0.201 


0.061 


0.001 * 


Log of expenditures on institutional aid 


0.801 


0.244 


0.018 


0.000 * 


Log of previous year’s student/faculty ratio 


-0.283 


0.244 


0.035 


0.000 * 


Log of philanthropic revenue 


0.511 


-0.032 


0.017 


0.065 


Log of per capita income in the state 


0.294 


0.071 


0.074 


0.343 


Log of instruction expenditures 


0.541 


0.030 


0.068 


0.656 


Log of average faculty compensation 


0.547 


0.253 


0.057 


0.000 * 


Log of institutional support expenditures 


0.443 


0.002 


0.022 


0.913 


Log of academic support expenditures 


0.507 


0.052 


0.016 


0.001 * 


Log of student services expenditures 


0.458 


-0.139 


0.060 


0.021 * 


Log of federal grants and contracts 


0.683 


0.050 


0.014 


0.000 * 


Log of revenue from state and local sources 


0.319 


-0.004 


0.006 


0.488 


Ratio of graduate FTE enrollment to total FTE 


0.219 


0.044 


0.091 


0.628 


enrollment 


1991 


-0.117 


0.005 


0.023 


0.812 . 


1992 


-0.066 


-0.020 


0.023 


0.387 


1993 


0.010 


-0.011 


0.024 


0.649 


1994 


0.067 


0.004 


0.025 


0.868 


1995 


0.108 


0.010 


0.025 


0.696 


1996 


0.159 


0.028 


0.026 


0.286 


Dummy variable for zero values in log of previous 


-0.126 


0.298 


0.080 


0.000 * 


year’s research expenditures 


Dummy variable for zero values in log of previous 


-0.047 


-0.271 


0.125 


0.031 * 


year’s expenditures on plant maintenance and 
operation 


Dummy variable for zero values in log of revenue 


-0.139 


0.037 


0.039 


0.352 


from state and local sources 
Constant 


— 


1.893 


0.948 


0.047 * 



— Not applicable. 

♦Relatively strong relationship. 



NOTE; “N” refers to the number of observations, not the number of institutions; each institution has one observation for each year. 

SOURCE: U.S. Department of Education, National Center for Education Statistics, Integrated Postsecondary Education Data 
(IPEDS), Full Collection Years 1989 to 1996; Bureau of Economic Analysis, Regional Accounts Data, Personal Income for States: 
1958-98, released July 1999. 
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Table 29. — Coefficients for the simultaneous equation estimation of undergraduate tuition on selected 

institutional and external characteristics for private not-for-profit comprehensive institutions: 
1989-90 to 1995-96 





N 


Root mean 
square 

error (RMSE) 


“R-squared” 


Model 

significance 


Equation 1 (“external” factors) 


1344 


0.178 


0.595 


0.000 * 


Equation 2 (“internal” institutional factors) 


1344 


0.180 


0.589 


0.000 * 


Equation 1 


Coefficient 
(percentage 
change in 
tuition 

associated with 
a 1 percent 
change in the 
independent 
variable) 


Percentage 
change in the 
independent 
variable 
associated 
with a 1 
percent change 
in tuition 


Standard 
error of the 
estimate 


“Probability 


Log of first-time freshmen FTE students 


0.076 


13.2 


0.011 


0.000 * 


Log of previous year’s instruction expenditures 


0.148 


6.8 


0.016 


0.000 * 


Log of average tuition at public 4-year institutions 


0.032 


31.7 


0.008 


0.000 * 


in the state 


Log of previous year’s expenditures on plant 


. 0.005 


212.5 


0.005 


0.380 


mainten^ce and transfers 


Log of the proportion of undergraduates enrolled 


-0.002 


-616.9 


0.005 


0.750 


in the state attending private not-for-profit 4-year 
institutions 


Log of previous year’s research expenditures 


-0.012 


-84.3 


0.004 


0.002 * 


Log of previous year’s student service expenditures 


0.032 


30.9 


0.012 


0.005 * 


Log of expenditures on institutional aid 


0.245 


4.1 


0.009 


0.000 * 


Log of previous year’s student/faculty ratio® 


0.037 


26.9 


0.012 


0.001 * 


Log of philanthropic revenue® 


-0.068 


-14.6 


0.006 


0.000 * 


Log of per capita income in the state 


0.124 


8.0 


0.022 


0.000 * 


1991 


0.001 


— 


r 0.017 


0.945 


1992 


0.012 


— 


0.017 


0.499 


1993 


0.006 


— 


0.017 


0.718 


1994 


0.017 


— 


0.018 


0.323 


1995 


0.022 


— 


0.018 


0.217 


1996 


0.037 


— 


0.018 


0.040 * 


Dummy variable for zero values in log of previous year’s 


-0.040 


— 


0.013 


0.002 * 


research expenditures 


Dummy variable for zero values in log of previous year’s 


0.048 


— 


0.048 


0.313 


expenditures on plant maintenance and operation 


Dummy variable for zero values in log of philanthropic 


-0.467 


— 


0.126 


0.000 * 


revenue 

Constant 


4.402 





0.274 


0.000 * 
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